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CERTIFICATION 



The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that Us calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 



WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warranted against defects 
in materials and workmanship. This warranty applies for 
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major components listed in the operating manual, for the 
specified period. We will repair or replace products which 
prove to be defective during the warranty period provided 
they are returned to Hewlett-Packard. No other warranty 
is expressed or implied. Wearenot liable for consequential 
damages. 

Service contracts or customer assistance agreements are 
available for Hewlett-Packard products that require main- 
tenance and repair on-site. 

For any assistance, contact your nearest Hewlett-Packard 
Sales and Service Office. Addresses are provided at the 
back of this manual. 
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SECTION I 

GENERAL INFORMATION 



1-1. INTRODUCTION . 

1-2. This manual provides operating and servicing infor- 
mation for the Hewlett-Packard Model 182C Oscilloscope. 
The manual is divided into eight sections, each covering 
a specific topic or aspect of the instrument. All schematics 
are located at the rear of the manual and can be unfolded 
and used for reference while reading any part of the 
manual 

1-3. This section contains complete instrument specifi 
cations {Table 1-1), a description of features, warranty in- 
formation, data for manual and instrument identification, 
and information regarding accessories available for use 
with the instrument. Table 1-2 lists and describes the 
abbreviations used in this manual. 

1-4. INSTRUMENT DESCRIPTION. 

1-5. The Model 182C (Figure 1-1) is a solid-state, light- 
weight laboratory and general-purpose oscilloscope with 
plug-in capabilities. It is designed to display complex high 
frequency waveforms and to measure alternating- and 
direct-current voltages. Complete specifications are given 
in Table 1-1. 

1-6. The Model 182C is a cabinet type instrument with a 
built-in tilt stand, convenient carrying harrdle on top, and 
feet mounted on both bottom and rear for either bench or 
upright operation. Controls are arranged and located to 
simplify operation. 

1-7. For minimum size and weight with maximum reli- 
ability. the Model 182C has solid-state circuitry through- 
out except for the CRT. Power consumption, with plug ins, 
is less than 120 watts at normal line voltage. The instru- 
ment is convection cooled and designed to operate within 
specifications at temperatures between 0° C and 55° C 
with up to 95% relative humidity at 40° C. 

1-8. Alt power supplies, a dual output calibrator, a hori- 
zontal amplifier, a gate amplifier and the CRT are 
contained in this instrument. Operation at either 1 15V or 
230V ac is selectable by a switch located on the rear panel 
of the oscilloscope. Located on the rear panel are 
connectors for main and delayed gate, and main and 
delayed sweep output signals. Connection for input of an 
external signal for intensity modulation (Z-axis input) is 
provided at the rear panel. An input signal of approx- 
imately -I-2V having a pulse width of greater than about 
50 ns will blank a trace of normal intensity. 



1-9. The Model 182C is designed to operate with a 
number of different plug-in vertical amplifiers and time 
bases. Presently available plug-ins provide a wide choice 
of operating capabilities such as wide bandwidth, sensi- 
tivities, dual or four-channel operation, single or delayed 
sweeps, sampling and time-domain reflectometer oper- 
ation. 

1-10. Modular type construction has been used through- 
out the instrument. This makes it easy and simple to 
remove units for quick maintenance. Assemblies are 
constructed with interconnecting plugs and jacks and 
each assembly can be removed without unsoldering 
connections. 

1-11. A calibrator provides a square-wave signal of 
approximately 1 kHz with a risetime of less than 3 fxsec. 
The calibrator output is available at the front panel at 
amplitudes of 250 mV and 10V p-p with an accuracy 
of ±1%. The signal may be used to check horizontal and 
vertical deflection factors and to compensate divider 
probes. 

1-12. The oscilloscope horizontal amplifier accepts sweep 
signals from the time base plug-in or an external signal. 
Bandwidth is dc to 5 MHz. dc -coupled, and 5 Hz to 5 MHz 
with capacitive coupling. Two deflection factor ranges are 
front panel selectable: 1 V/div (XI), and 0.1 V/div ±5% 
(X10). In addition, a vernier control provides continuous 
adjustment between ranges, The maximum external input 
level is 3(X) Vdc, ac-coupled. with a dynamic range of 
+20V. 

1-13. A beam finder pushbutton control assists the oper- 
ator in rapidly bringing a displaced beam on screen. Its 
use increases intensity and reduces vertical and horizontal 
amplifier gain to quickly locate trace position. 

1-14. CATHODE-RAY TUBE. 

1-15. The Model 182C uses a post-accelerator aluminized 
CRT with a large eight by ten division display area of 
133 cm^. Each division is 1.29 cm with 0.2-div sub- 
divisions provided on the major axes. The graticule is 
internal to the CRT, eliminating display parallax. Option 
01 1 instruments are provided with a P11 phosphor CRT. 
The display intensity will not Increase when FIND BEAM 
is depressed. This prevents phosphor burn. 

1-16. The standard CRT supplied with this instrument 
has a P31 aluminized phosphor, P2. P7 and P1 1 phosphors 
are also available as options. 
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M7. WARRANTY . 

M8. This instrument is certified and warranted as stated 
on the inside front cover of this manual. The CRT is 
covered by a separate warranty. The CRT warranty and 
warranty claim form are located at the rear of this manual. 
Should the CRT fail within the time specified on the 
warranty, fill out the failure report form on the reverse side 
of the warranty statement and return it with the CRT. In 
all correspondence with a Hewlett-Packard Sales/Service 
Office concerning an instrument, reference the complete 
serial number and model of the instrument, 

119. INSTRUMENT IDENTIFICATION. 

1-20. Hewlett-Packard usesa two-section serial number for 
instrument identification (Figure 1-2). The first numerical 
group Is the serial prefix number. It identifies a series of 
instruments. The last numerical group identifies a partic- 
ular instrument in the series. The serial number appears on 
a plate located on the rear panel. 



SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER 

\ 



HEVVieTT-PAC'tARD 



SERIAL NO. oooo a ooooo 
I II 



COMPLETE SERIAL NUMBER 



TOOO-A-22 



Figure 1-2. Instrument Identification 

1-21. MANUAL IDENTIFICATION AND 
CHANGES. 

1-22. This manual provides operating and service infor- 
mation for the HP Model 182C. Information in this 
manual applies directly to irtstruments (as manufactured) 
with a serial prefix as indicated on the title page. If the 
serial prefix of your instrument is different from that on 
the title page, a MANUAL CHANGES insert sheet, or 
Section VII of this manual will describe the changes 
necessary to adapt this manual to provide correct in- 
formation, 

1-23. Technical corrections (if any) to this manual due 
to known errors in print are called Errata and are shown 



on the manual changes sheet. For information on manual 
coverage of any HP instrument, contact the nearest HP 
Sales/Service Office (addresses are listed at the rear of this 
manual). 




Figure 1-3. Model 182C Outline Dimensions 
1-24. ACCESSORIES FURNISHED. 

1-25. The Model 182C is equipped with a blue plexiglas 
contrast filter which provides improved viewing and greater 
contrast under ambient light conditions. The filter slides 
into place in the CRT bezel and may be removed if 
preferred. 

1-26. A detachable power cord Is supplied with each 
instrument. The three-conductor power cord and instru- 
ment receptacle conform to International Electrotechnical 
Commission (I EC) safety standards. 

1-27. AVAILABLE ACCESSORIES. 

1-28. A series of mobile test stands is available for the 
Model 182C. The Model 1118A Is a portable tripod test- 
mobile which provides adjustable height, tilt and rotation, 
It is also equipped with locking wheels and is readily 
collapsible for transport. The 11 19-serles testmobiles are 
general-purpose test stands designed for maximum utility 
while requiring a minimum of floor space. These test- 
mobiles allow the instrument to be tilted at least 40 
degrees above and below horizontal in 10-degree steps. 

1-29. The Model 101 72 A cover, made of flexible material, 
covers the entire instrument. The cover top is slotted for 
access to the carrying handle. 
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Table 1-1. Specifications 



CATHODE.RAY TUBE AND CONTROLS 

TYPE: 

Post-accelerator, 22 kV accelerating potential: alumin- 
ized P3t phosphor (other phosphors available, refer 
to Options). 

GRATICULE; 

8 X 10 div graticule. 0.2-div sub-div on major axes. 
1 div = 1 .29 cm. Front panel recessed screwdriver 
adjustment aligns trace with graticule. Scale control 
illuminates graticule for viewing with hood or 
taking photographs. 

SEAM FINDER: 

Returns trace to CRT screen regardless of setting of 
horizontal, vertical or intensity controls. 

INTENSITY MODULATION: 

Approx -K2V, > 50ns width (< 10 MHz CW) will 
blank trace of normal intensity. Input R, approx 
5k ohms. Maximum input voltage, ±20V (dc *■ pk ac). 

CALIBRATOR 

TYPE: 

Approx 1 kHz square wave, < 3 psec risetime. 

VOLTAGE: 

Two outputs, 250 mV p-p and 10V p-p; accuracy, +1%. 

HORIZONTAL AMPLIFIER 

EXTERNAL INPUT: 

BANDWIDTH: DC-coupled, dc to 5 MHz; AC-coupled, 
5 Hz to 5 MHz; 

DEFLECTION FACTOR: XI, 1 V/div;X10. 0.1 V/div. 
Vernier provides continuous adjustment between 
ranges. Accuracy. ±5%. 

DYNAMIC RANGE: +20V. 

MAXIMUM INPUT: 300V (dc pk ac). 

INPUT RC: 1 megohm shunted by approx 30 pF. 

INTERNAL SWEEP: 



OUTPUTS 

Four emitter follower outputs on rear for main and 
delayed gates, main and delayed sweeps, or vertical 
and horizontal outputs when used with sampling 
plug-ins; maximum current available, ±3 m A; outputs 
will drive impedances down to 1000 ohms without 
distortion. 

GENERAL 

WEIGHT: 

(without plug-ins) net, 26 1/2 lb (12,02 kg); shipping, 
38 1/2 lb (17,46 kg). 

DIMENSIONS: 

See outline drawing (figure 1-3). 

ENVIRONMENT; 

Temperature: 0° C to 55® C. 

Humidity: Up to 96% relative humidity at 40® C. 

Altitude: Up to 16,000 ft. 

Vibration: Vibrated in three planes for 15 minutes 
each with 0.010 inch excursion, 10 to 55 Hz. 

POWER: 

115V or 230V ±10%, 48 to 440 Hz. Approx 
120 watts with plug-ins at normal line, 200 VA 
max. 

ACCESSORIES FURNISHED: 

Blue plexiglas contrast filter; power cord, 

OPTIONS 

Refer to Section VII for listing of options. 



SWEEP MAGNIFIER: X10; accuracy ±5%. 
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1-30. Waveform photography of the Model 182C display 
can be accomplished with the Model 10367A Camera 
Adapter, The adapter fits into the Model 182C bezel, 
replacing the contrast filter, for use with the Model 1 95A 
and Model 1 97A Oscilloscope Cameras. 

1 31. A Horizontal Gain Calibrator, HP Model 10411A, 
facilitates rapid and accurate calibration of the horizontal 
deflection factor of the Model 182C. Also available is a 
Service Extender, HP Model 10133A, which is useful for 
troubleshooting the complete power supply module when 
removed from the oscilloscope mainframe. 

1-32. For case of calibration and maintenance, the HP 
Model 10407 A Plug-in Extender can be obtained. It 
provides for removal of the vertical and time base plug-ins 
from the oscilloscope mainframe and exposes components 
and adjustments of the plug ins for servicing. 

1-33, Blank plug-ins are available for use with the Model 
182C. These units fit into the oscilloscope vertical and 
time base compartments and provide the necessary inter- 



face connections and operating power for user designed 
vertical amplifier and/or time base circuitry. Refer to 
Section IV for the operating power available from the 
oscilloscope mainframe. The following units are available: 
HP Model 10408A Vertical Blank Plug-in, HP Model 
10409A Horizontal Blank Plug-in. and HP Model 10410A 
Dual Blank Plua-in. 

1 34. A metallic mesh contrast filter which functions as 
an RFI shield is available for the Model 182C. The mesh 
filter, HP Part No. 00182-62701, is directly interchang- 
able with the standard blue plexiglas filter. When installed, 
the metallic mesh filter is electrically grounded to the 
oscilloscope chassis, thereby furnishing RFI shielding. 



1-35. Cameras, probes, viewing hoods, terminations and 
other accessory items arc available for specialized require- 
ments. Information on these and the above described 
accessories may be obtained from HP Sales/Service Offices 
listed in the rear of this manual. 



Table 1-2. Reference Designators and Abbreviations 









REFERENCE DESIGNATORS 








A 


= aaaemblv 


E 


= misc. electrical part 


p 


- plug 


u 




integrated circuit 


AT 


* attenuator. 


F 


= luse 


PS 


= power supply 






(unrepairable) 




resistive termination 


FU 


- filter 


Q 


~ transistor 


V 


— 


vacuum tube neort 


B 


* motor, fan 


H 


* hardware 


R 




VR 




bulb, photocell, etc. 


BT 

C 


= battery 
- capacitor 


J 

K 


~ Jack 
relay 


RT 


= thermistor 




voltage regulator 
(diode) 


CP 


- coupling 


L 


- inductor 


b 


switch 


W 


« 


cable 


CR 


= diode 


LS 


“ soeaker 


T 


- transformer 


X 


= 


socket 


DL 


- delay line 


M 


= meter 


TB 


= terminal board 


Y 




crystal 


DS 


~ device si 9 naling {lamp) 


MP 


- mechanical part 


TP 


= test point 


2 




network 








ABBREVIATIONS 










A 


=■ ampere{s) 


F6T 


*• liald^Hect 


n 


— 9 

= nano (10 ) 


rti 


K 


radio frequency 


ampi 


* arnplif ier(s) 




transistor(s) 


nc 


- normally closed 






interference 


a«sy 


assembly 






no. 


= normally open 


rms 


a 


root mean square 


empltd 


= amplitude 




A 


npn 


= negaTive*positive* 


rwv 


a 


reverse working 






G 


- gigs (10 ) 




negative 






uoltege 


bd 


- board(s) 


9nd 


- groundfed) 


ns 


- nanosecond 








bp 


' bandpass 










SCR 


- 


silicon controlled 


c 


- cent! (10 


H 

hr 


- henrv{ies) 
~ hourls) 


0 


- pico (10"'^) 

- printed (etched) 
circuit(s) 

' peak 

= posit ive* negative • 
positive 
part of 

- peak'tO'peak 

- program 

- peak inverse 
voltaga(s) 

'* picosecond 


sec 


_ 


rectifier 

secorxKs) 


c 


- carbon 


HP 


-- Hewlett-Packard 




std 


9 


Standard 


ccw 


= cpuntercIPCkwiSA 


H? 


- hert? 


Pk 

onp 








coax. 

coef 


* coaxial 
~ coefficient 


11. 


interinetliate Iraq. 


trmr 


■ 


trimmer 


com 


- comn^n 


inti 


' internal 


p/a 


u 


» 


micro (10 


CAT 

cw 

d 


^ eathede-rsy tube 

~ clockwise 

" deci (10 ' 1 


k 

lb 


- kilo (10^) 
ppund(s) 


P.P 

prgm 

pfv 


uiac 

V 

var 


- 


microsecond 

volts 

variable 


dB 


= decibel 


Ipf 


- low-passfllterH) 


ps 


w/ 


» 


with 


axt 


r axtarnal 


m 


‘ mini (10 


Owv 


- peak working 


w/o 


9 


without 






M 


- mega <10") 




voltage 


wiv 


9 


working inverse 


F 


farad(s) 


ms 


- millisecond 


rf 


■ radio frequency 






voltage 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section of the manual contains inspection and 
installation procedures for the Model 182C Oscilloscope. 
In addition, packing and claims procedures are discussed 
in the event damage occurs during shipment, 

2-3. INITIAL INSPECTION. 

2-4. The instrument was carefully inspected, mechan- 
ically and electrically, prior to shipment. On receipt, 
inspect It for any mechanical damage which may have 
occurred during shipment and test the electrical perform- 
ance. 

2-6. Check for physical damage such as bent or broken 
parts and dents or scratches. If damage is found, refer to 
the recommended claims procedure. Retain the packaging 
material for future use. 

2-6. Check the electrical performance of the instrument 
as soon as possible after receipt. The performance check 
Is contained in Section V of this manual. This check will 
verify that the instrument is operating to the specifications 
listed in Table 1-1 . 

2-7, The initial performance and accuracy of this instru- 
ment are certified as stated in the warranty on the inside 
from cover of this manual. If the instrument does not 
operate as specified, refer to the recommended claims 
procedure. 

28. CLAIMS. 

2-9. If physical damage is found or if the instrument is 
not within specifications when received, notify the carrier 
and the nearest Hewlett-Packard Sales/Service Office 
immediately. The Sales/Service Office will arrange for 
repair or replacement of the instrument without waiting 
for a claim to be settled with the carrier. 

2-10. The warranty statement for this Hewlett-Packard 
Instrument is on the inside front cover of this manual. 
Contact the nearest Sales/Service Office for information 
and assistance with warranty claims. 

211. REPACKING FOR SHIPMENT. 

2-12. If the instrument is to be shipped to a Hewlett- 
Packard Sales/Service Office, attach a tag to it showing 
owner's name and address, instrument model number, 
and serial number, and a description of service required. 



2-13. Use the original shipping carton and packaging ma- 
terials for reshipment. If they are not available, repack- 
age the instrument with the following materials; 

a. A double walled carton (refer to Table 2-1 for test 
strength required). 

b. Heavy paper or sheets of cardboard to protect all in- 
strument surfaces (use a nonabrasive material such as 
polyurethane or a cushioned paper such as Kimpak around 
all projecting parts. 

c. At least 4 inches of tightly-packed, industry- 
approved, shock-absorbing material such as extra-firm 
jMlyurethane foam. 

d. Heavy-duty shipping tape to secure outside of 
carton. 



Table 2-1. Shipping Carton Test Strength 



Gross Weight (lb) 


Carton Test Strength (lb) 


up to 10 


200 


10 to 30 


275 


30 to 1 20 


350 


1 20 to 1 40 


500 


140 to 160 


600 



214. PREPARATION FOR USE. 

2 15. POWER REQUIREMENTS. 

2-16. The standard Model 182C requires a 115 or 230 
Vac ±10%, single phase, 48 to 440 Hz power source 
capable of supplying 200 VA maximum. It requires ap- 
proximately 120 watts at normal line voltage with the 
plug-ins installed. 

2-17. 115 VAC OPERATION. This instrument, as ship- 
ped, is ready for operation on 1 15 Vac. Before applying 
power, check the rear-panel slide switch, labeled SELECT- 
OR, for proper position. Positioning it so that the legend 
115 is visible connects the power transformer primary 
windings in parallel for 115 Vac operation. This also 
selects the proper fuse for this voltage. 

2-18. 230 VAC OPERATION. If the instrument is to be 
operated from a 230 Vac power source, set the rear- 
panel SELECTOR slide switch to 230. This connects the 
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power transformer primary windings in series for 230 
Vac operation and selects the proper fuse for 230 Vac. 

2-1D. IHKbb-CUNUUCTUK PUWfcK CABLE. 

2-20. The National Electrical Manufacturer's Association 
(NEMA) recommends that the instrument panel and 
cabinet be grounded to protect operating personnel. 
The Model f82C is provided with a detachable three- 
conductor power cord which, when plugged into an 
appropriate outlet, grounds the Instrument. The oscil- 
loscope mainframe power jack and the mating plug of the 
puwei uuid cunfutm to International Electrotechnical 
Commission (lEC) safety standards. 

2-21, When operating the Model 182C from a two- 
contact power outlet use a three-conductor to two- 
conductor adapter. Preserve the safety feature by ground- 
ing the adapter flexible (third) lead. A suitable three- to 
two-pin adapter is available from Hewlett-Packard. Order 
HP Part No. 125t-0048. 

2-22. INSTRUMENT MOUNTING. 

2-23. The Model 182C is intended for berKh use. It has a 
built-in tilt stand and feet mounted on both bottom and 
rear for bench or upri^t operation. 

2-2^. To use the tilt stand, lift the front of the instrument 
or place it vertically on the rear feet. The tilt stand is 
folded and locked Into r^lrtce against the cahlnet bottom 
cover. Hold the instrument steady and squeeze the two 
tilt stand legs together to release them from the lock. Pull 
the stand toward the front of the instrument. When fully 
forward, release the legs and they will lock into position. 
The tilt stand will support the instrument with the front 
elevated, 

2-25. INSTRUMENT COOLING. 

2-26. This instrument does not require forced-air cooling 
when operated at room temperature or between 0 to +55 
degrees centigrade. Normal air circulation will maintain a 
reasonable operating temperature within the instrument. 

2-27. Perforations in the two covers provide for the 
required air flow. Do not obstruct them. Provide scverel 
inches of clearance around the top, rear and sides. 
Adequate airflow from the bottom of the instrument is 
provided by the mounting feet. 

228. CONTRAST FILTER. 

2-29. The contrast filter is designed to be easily removed 
from the CRT bezel. Use of the light blue contrast filter 
provides comfortable viewing when the instrument is 
operated in normal and high ambient light. 

2-30. To remove the contrast filter, as is desirable Tor 
photographing the display, grasp the top portion of the 
bezel frame and pull straight up. Remove the filter 
by lifting it straight up and out of the bezel. Figure 2-1 
shows the filter being removed from the instrument. 



. Vr 
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Figure 2-1. Contrast Filter Removal 

2-31. CLEANING CRT FACEPLATE. 

2-32. When the contrast filter has been removed, the CRT 
faceplate can be cleaned using a soft cloth or tissue. Never 
use coarse or abrasive tissues; these will scratch the plastic 
CRT faceplate. 

2-33. INSTRUMENT COMPATIBILITY. 

2-34. The Model 182C Oscilloscope is designed to operate 
with a wide variety of time base and vertical plug-ins. 
Table 3-1 lists the plug-ins currently available. 

Note 

Plug-ins specifically designed for use 
with the 500 MHz Model 183A/B Os- 
cilloscopM will not tit into or operate 
in the Model 182C. A mechanical inter- 
lock is provided on these plug-ins which 
prevents their full insertion into the 
Model 182C. Additionally, the Model 

182C does not supply the required 
operating power. 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 

3-2. This section of the manual presents information 
on Che operation, function and capabilities of (he instru- 
ment controls. Information regarding control turn-on 
procedures and front panel adjustments is explained to 
assist the operator in properly setting up and using the 
Model 182C. 

3-3. GENERAL. 

3-4. The Model 182C is designed to operate with plug-in 
time bases, and vertical amplifiers or sampling and time 
domain reflectometers. These plug-ins are accommodated 
in the lower portion of the instrument. The required oper- 
ating power is obtained from the oscilloscope mainframe 
Time base and vertical amplifier units must be locked 
together before being installed in the mainframe. 

3-5. The vertical amplifier is always installed in the left- 
hand side and the time base on the right-hand side of the 
mainframe compartment. Refer to the plug-in operating 
and service manuals for mating and installation instruc- 
tions. 

3-6. PUSHBUTTON SWITCHES. 

3 7. Three switches are of the two position push-push 
type. These are; MAGNIFIER. DISPLAY and EXT 
COUPLING. The pushbuttons for these functions are color 
coded to indicate the function selected. When the released 
position is selected, the white skirt of the pushbutton is 
exposed. This corresponds to the control function on the 
panel outlined in while. For example: if MAGNIFIER is 
depressed, only the black portion of the pushbutton is 
visible. Magnification is therefore XI 0. When MAGNI FIER 
is released, the white skirt of the pushbutton can be seen 
and magnification is XI. 

3-8. FRONT PANEL CONTROLS AND CON- 
NECTORS. 

3-9. All operating controls and front panel adjustments 
are identified and described in Figure 3-1 The information 
presented gives the operator a quick reference regarding 
the operating function of each. Additional information 
regarding some of these is explained below in greater 
detail. 

3-10. CALIBRATOR. 

3-11. The calibrator has two outputs. 10V and 250 mV 
peak-to-peak. negative-going from ground, with an am- 



plitude accuracy of The output is a square wave 
at a frequency of approximately 1 kHz. Risetime of the 
signal is less than 3 microseconds. These outputs are 
useful for checking vertical and horizontal sensitivity 
calibration, and divider probe calibration. A 3-way bind- 
ing post provides a convenient ground connection point 
and may be used with banana plug, wire or spade lug 
connection. 



3-12. SCALE. 

3-13. This control adjusts the overall brightness of the 
CRT graticule. It should be adjusted for good contrast 
between the background and the graticule. The SCALE 
control is useful when using a hood to view the display 
or when photographing waveforms. Rotate the SCALE 
control counterclockwise to OFF when graticule illumir>- 
atlon is not needed. 

3-14. TRACE ALIGN. 

3-15. This screwdriver adjustment is used to compensate 
for external magnetic fields that may affect alignment of 
the horizontal trace with the graticule Use it to position 
the trace parallel to the graticule horizontal lines. The 
alignment should be checked when the instrument is 
moved to a new location and adjustment made whenever 
necessary. 

3-16. FOCUS AND ASTIGMATISM. 

3-17. These controls are used to obtain a display of 
uniform focus. Adjust both controls for the sharpest 
display possible. 

3-18. FIND BEAM. 

3-19. Occasionally the CRT beam may be driven off- 
screen by large dc input levels or improper control settings. 
Pressing the pushbutton increases intensity and reduces 
horizontal and vertical amplifier gains enough to always 
return a displaced beam to the viewing area. This enables 
the operator to determine the action necessary to center 
the display. All operating controls function while the 
FIND BEAM control is depressed. Obtaining a centered 
display may require adjustment of the deflection factor, 
horizontal and vertical position, coupling, trigger level 
or intensity for example. If the controls are properly set, 
the display will remain visible when FIND BEAM is 
released. 
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Note 

Option 01 1 instruments do not increase 
intensity when FIND BEAM is pressed. 

Use the INTENSITY control to set 
Intensity to viewing level. 

3-20. LINE POWER SWITCH. 

3-21. This toggle switch applies or removes ac line input 
power to the instrument. When ON, an indicator lamp, 
located immediately above the switch, is illuminated. 
Power for the lamp is obtained from the low voltage power 
supply. Both sides of the ac power line input are 
interrupted when switched to OFF. 

3-22. HORIZONTAL EXTERNAL COUPLING. 

3-23. An external input signal may be connected to the 
hori 2 ontal amplifier via the EXT INPUT BNC connector 
when DISPLAY is set to EXT. The EXT COUPLING 
switch is used to select ac coupling (capacitive coupling) 
to the amplifier tor alternating voltages or dc coupling. 

3-24. HORIZONTAL MAGNIFIER. 

3-25. This pushbutton switch controls the gain of the 
horizontal amplifier. When switched from XI to XIO, the 
gain is increased ten times. For example, one volt into the 
horizontal amplifier EXT INPUT jack produces 1 division 
of deflection in XI and 10 divisions of deflection in XIO. 

3-26. HORIZONTAL DISPLAY. 

3-27. Either of two modes of operation can be selected 
with this switch. It selects the origin of the input signal 
applied to the horizontal amplifier. When INT is selected, 
the input signal to the horizontal amplifier is obtained 
from the time base plug-in. With the switch in EXT. the 
sweep signal input from the plug in is disconnected, and 
input to the horizontal amplifier is obtained from the 
EXT INPUT connector located on the front panel. 

3 28. EXTERNAL VERNIER. 

3 29. The deflection factor of an external Input signal can 
be continuously varied to decrease deflection by a factor 
of approximately 10 by using diis control. When the 
vernier is in the maximum clockwise position (CAL 
detent), the horizontal amplifier is calibrated to provide 
1.0 V/div deflection in the XI magnifier range and 
0.1 V/div in the XIO range. 

330. REAR PANEL CONTROLS AND CON - 
NECTORS. 

3-31. Rear panel controls and connectors are identified 
and described in Figure 3-1. Additional information 
regarding these is explained below in greater detail. 



3-32. OUTPUTS. 

3-33. Four BNC connectors on the rear panel of the 
Model 182C are provided to supply signals from the time 
base or sampling plug-in to external equipment. The low 
impedance outputs are isolated from the high impedance 
input signals. The period of the signal output is directly 
related to the main and delayed sweep speed selected for 
the time base plug-in or the vertical and horizontal outputs 
when used with sampling plug-ins. Refer to the Operating 
and Service Manual for the plug-in to determine signal 
identification. 

3-34. The output of the MAIN SWEEP OUTPUT and the 
DELAYED SWEEP OUTPUT is a positive-going ramp of 
about 6 volts amplitude. The output of the MAIN GATE 
OUTPUT and the DELAYED GATE OUTPUT is a 
negative-going pulse of about 3 volts amplitude. These 
outputs can supply 3 mA and will drive impedances as low 
as 1000 ohms wiihoutdlsiortion. 

3-35. Z-AXiS INPUT. 

3-36. An external signal can be utilized to control the 
CRT intensity. The intensity modulation signal is applied 
directly to the CRT intensity gate amplifier. A pulse of 
approximately -f2V amplitude and a width of at least 50 
nanoseconds or a -t-2V continuous wave (cw) input of 
10 MHz or lower will blank a trace of normal intensity. 
Input of a negative signal can be used for display intens- 
ification, 

3-37. AC LINE INPUT. 

3-38. A three-conductor ac power cord is provided for ac 
input. A power line ground is obtained through the power 
cord. Also located on the rear panel is the SELECTOR 
line slide switch, which allows operation from either 115V 
or 230V ac power line. Fuses are provided for both 115V 
and 230V operation. 

3-39. PHASE/BANDWIDTH SWITCH. 

3-40. A PHASE/0ANDWIDTH switch is located within 
the instrument on the horizontal amplifier assembly. The 
instrument top cover must be removed for access to this 
switch Positioning the PHASE/BANDWIDTH switch to 
PHASE causes the horizontal input signal to be delayed 
the same amount of time as the vertical input signal. This 
delay allows the Model 182C to be used for phase 
measurement. The switch should always be in the 
BANDWIDTH position unless the instrument is being used 
for phase measurement. 

3-41. PHASE MEASUREMENT. 

3-42. Channel A of multi-channel vertical plug-ins should 
be used when making phase measurements. When a dif- 
ferent channel (other than A) is to be used, the 
oscilloscope horizontal amplifier should be properly ad- 
justed (or that channel. Section V of this manual contains 
the adjustment procedure. Accurate phase measurements 
may be made at frequencies up to 100 kHz. 
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1. POSITION. Single knob provides coarse and 
fine ddju»(meiil uf Ui^pley'^ liuii^uiildl puMliun. 

2. MAGNIFIER. Determines gain of horizontal 
amplifier. 

3. OISPI AY Selects sniirce of horizontal input 
signal. 

4. EXT VERNIER , Provides continuous odjusimoot 
of deflection factor for external horizontal Input 
signals. In CAL detent position, deflection factor 
is selected by Magnifier switch position. 

5. EXT COUPLING. Selects AC ur DC coupling lor 
external horizontal Input signal. 

G. EXT INPUT. BNC connector for coupling an 
external horizontal input signal to horizontal 
amplifiei , 

7. LINE. Toggle switch with irxlicator light for 
turning oscilloscope on artd off. 

8 FIND BEAM. Intensifies trace and always returns 
display to on-screen. 

9. INTENSITY. Controls brightness of display. 

10. ASTIG. Adjusts roundness of writing beam. 

11. FOCUS. Adjusts writing beam for sharpest trace. 

12. TRACE ALIGN. Rotates trace around longitu- 
rlinal avisnf CRT. 

13. SCALE. Controls graticule illumination. 




I8ZC- '* 



14. Ground Connector. Provides a chassis ground 
connection point. 

15. CALIBRATOR. Provides a 1kHz squarewaveat 
two amplitudes: 250 mV and 10V p-p. 

A. MAIN GATE OUTPUT. BNC connector for 
main gate signal to external equipment. 

B DELAYED GATE OUTPUT. BNC connector for 
output of delayed gate signal to external equip- 
ment. 

C. DELAYED SWEEP OUTPUT. BNC connector 
for output of delayed sweep signal to external 
equipment. 

D. MAIN SWEEP OUTPUT. BNC coiinctioi fur 
output of main sweep signal to external equip- 
ment. 

E. Z-AXIS INPUT. RNC connector for input of 
CRT iniensificaiiuM ui blaiiKiny signal. 

F. FUSE. 230V operation ac line fuse. 

G SELECTOR. Provides for external selection of 
line operating voltage. 

H. FUSE. 1 15V operation ac line fuse. 

I Power Connector, 3-wire ac power lir>e input. 

J. Ground Connector Provides a chassis ground 
connection point. 



Figure 3-1 . Front and Rear Controls and Connectors 
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3-43. To measure phase, set the internal PHASE/ 
BANDWIDTH switch to PHASE and connect the input 
si 9 nal$ to the vertical amplifier Channel A input and the 
oscilloscope HORIZONTAL EXT INPUT. Set the HORI- 
ZONTAL DISPLAY to EXT. A display similar to Figure 
3-2 will be observed. The size of the opening of the display 
Is a relative indication of the phase difference of the input 
signals. 




3-44. To obtain a more exact measurement of the phase 
difference, center the display in the X-axis and Y-axis. 
Increased measurement accuracy will be obtained by using 
horizontal and vertical deflection factors which result in 



maximum display size. The phase shift in degrees is deter- 
mined by the following; 

.,/Lopening\ 

0 = sin -1 I ■. ] 

\ L total / 

As an example, assume that ^ total is 8 divisions. If 
L opening is 1 division, the phase shift is approximately 
7 degrees. 

Note 

Make certain that the switch is returned 
to BANDWI DTH position after making 
phase measurements. This will allow 
normal operation. 

345. PLUG-iN UNITS. 

3-46. The Model 182C Oscilloscope requires time base 
artd vertical or samplirtg plug-in units. The deflection 
sensitivity of the CRT may vary slightly with different 
units. Vertical plug-ins should be calibrated when first 
installed or when shifted between oscilloscopes. The time 
base ar>d vertical plug-ins must be locked together prior to 
insertion into the Model 182C. Consult the respective 
plug-in Operating arvj Service Manuals for operation and 
capability information, Table 3-1 lists the plug-ins cur- 
rently available. 
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Table 3-1. Available Plugins 



Vertical Plug-ins 


Sampling 
(Vertical Section) 


Model No. 


1801A 


1803A 


1804A 


1805A 


1806A 


1 

1 1d07A 


1808A 


1810A 


1815A/B 


1811A 


Bandwidth MHz 


50 


40 

(30) 


50 




0.5 


35 


75 


1 GHz 


4 or 

12.4 GHz. 




Min. deflection 
factor/dlv 


5 mV 
(500 uV 
opt OOl 

cascad- 

ed) 


10 mV 
(1 mV 
cascad- 
ed) 


20 mV 


H 


100 uV 


10 mV 


5 mV 


2 mV 


r, mV 


fl 


Channels 


'1 (opt 
001, 1 
cascad- 
ed) 


1 diff 


1 




2 

(both 

dim 


2 


2 


2 


1 


2 


Input RC 




1 MU 
27 pF 


1 MU- 
25 pF 


1 MU 
13 pF 
or 50U 


I MU 
45 pF 


1 MU 
27 pF 


QSil 


■>uu 


•50U 


5I)U 


Differential 

input 


yes 




nn 


yes 


yes 


yes 


yes 


yes 


no 


yes 



Time Base Plug-ins 


Sampling 

(Time Base Section) 


TDR 


Model No. 


1820C 


1821 A 


1824A 


182SA 


1810A 


181SA/B 


1811A 


181 8A 


1815A/B 




150 


100 


150 


150 

i 


<1 GHz 


18 GHz 
with trigger 
countdown 


18 GHz 
with trigger 
countdown ' 


<160 ps 
risetime 


un 




Determined by Vertical 
Amplifier Plug-in 


1 GHz 






TDK Sy.stem 


TDK 


Sweep 

Speeds/div 


5 ns* 
1 see 


10 ns* 
1 see 


5 ns* 
1 sec 


5 ns* 
1 sec 


100 ps 
(expand- 
ed) - .50 
usee 


10 ps 
- 1 usee 


10 ps 

(expand- i 

ed) 1 
usee 


tlalibratcd 
in feet, 
meters, 
and nano- 


1815A 
calibrated 
in feet, 


Delayed and 
mixed sweep 


No 


Yes 




Yes 


No 


No 


No 


seconds 


1815H 
calibrated 
in meters. 



'Irifliides XII) mainframi* magnification. 
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Figure 4-1. Overall Block Diagram 
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SECTION IV 

PRINCIPLES OF OPERATION 



4 1. INTRODUCTION. 

4-2. This section provides information about the circuits 
used in the Model 182C and how they operate. Refer to 
the overall block diagram (Figure 4-1) and the schematics 
in Section VIII while reading the text. 

4-3. GENERAL DESCRIPTION. 

4-4. The Model 182C is an X-Y axis display instrument 
designed to be used with a plug-in vertical amplifier and a 
plug-in time base generator. The instrument contains the 
CRT and its controls, low voltage and high voltage reg- 
ulated power supplies, a horizontal amplifier, and a gate 
amplifier. A sweep-gate output amplifier and a calibrator 
are also included, 

4-5. To obtain a useful display on the CRT, three signals 
are necessary: vertical deflection, horizontal deflection 
and intensity. The signal required for vertical deflection 
(Y-axis) of the CRT is supplied from a plug-in vertical 
amplifier. This signal is connected directly to the CRT 
vertical deflection plates. The horizontal (X-axis) deflec- 
tion signal Is generated by the time base plug in. It is 
further amplified by the oscilloscope horizontal amplifier 
before being applied to the CRT horizontal deflection 
plates. 

4-6. The signal for CRT intensification must be time 
coincident with the horizontal deflection signal to increase 
the CRT brightness as the beam is swept through the CRT 
display area. This intensity determining signal is called the 
unblanking gate. It is developed in the time base plug-in 
and amplified by the gate amplifier for application to the 
CRT control grid. 

4 7. Signals for horizontal deflection and intensity mod- 
ulation may also be applied to the oscilloscope from 
external sources other than the plug-in units. External 
input jacks are provided for this purpose. 

4-8. INPUT POWER. 

4-9. Either 115V or 230V ac (±10%) single phase, 48 to 
440 Hz, can be applied as operating power. A rear-panel 
SELECTOR switch allows operation from either Input 
line voltage. This switch connects two windings of the 
instrument power transformer in parallel for 115V oper- 
ation. The SELECTOR switch also selects the proper size 
fuse for 115V or 230V operation. It is not necessary to 
change fuses. 

4 10. With power applied to the power transformer pri- 
mary windings, several secondary voltages are produced. 



Rectified, filtered and regulated as required, they are used 
as the source of power for the various circuits of the 
oscilloscope and for operation of the vertical and time 
base plug-ins. 

4-11. HORIZONTAL DEFLECTION. 

4-12. The horizontal amplifier may be used with either 
internal or external deflection signal sources. Positioning 
the HORIZONTAL DISPLAY switch to INT arranges the 
circuitry to operate from signals supplied from the time 
base plug-in. In this condition ihe-IOOV power is applied 
to the plug-in, allowing it to operate and produce both a 
sweep signal and an unblanking gate signal. 

4 13. The sweep signal from the time base plug-in is 
coupled to the oscilloscope horizontal output amplifier. 
Here it is converted to a differential signal, amplified 
and applied to the CRT horizontal deflection plates. 

4 14. Horizontal position of the X axis sweep signal is 
controlled at the input to the first stage of the horizontal 
output amplifier. A two section potentiometer, mechan- 
ically interconnected, is used to provide both fine and 
coarse positioning controls from a single knob. 

4-15. Horizontal amplifier gam is controlled by the 
MAGNIFIER switch. Two settings can be selected: 
XI or XI 0. With XI selected, the sweep speed corresportds 
to the selected time base plug-in sweep speed. In X10 
operation the sweep speed is ten times that selected at 
the time base plug-in. 

4-16. The unblanking gate from The Time base plug-in is 
coupled to the gate amplifier where it is summed with the 
Z-axis input and chopped blanking signals (if they are 
applied). The resulting signal is amplified and coupled 
through the high voltage supply to the CRT control grid 
to set the intensity of the displayed signals. 

4-17, At the end of each unblanking gate the gate ampli- 
fier produces an alternate trigger signal. This signal is 
coupled to the vertical plug-in and is a negative going 
pulse. The alternate trigger is used by the vertical plug-in 
to synchronize the channel switching of multichannel 
vertical plug-ins. 

4-18. With the HORIZONTAL DISPLAY switch set to 
EXT. operating power (-100V) is removed from the time 
base plug-in. Without this -100V, the time base plug-in 
does not produce an internal sweep signal or an unblanking 
gate. 
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4-19. An externally applied signal for horizontal deflec- 
tion may be connected to the EXT INPUT jack. The EXT 
VERNIER controls the externally applied signal and pro- 
vides a variable gain adfustment for setting the X-axis dis- 
play size. The EXT COUPLING switch provides for either 
direct (DC) or capacitive (AC) couplirtg of the external 
input signal. The external signal is then coupled to a pre- 
amplifier, differentially amplified by the output amplifier 
and applied to the CRT for horizontal deflection. Position 
ing and horizontal gain controls also function with 
external input signals. 

4-20. CIRCUIT DETAILS. 

4-21. INPUT POWER. 

4-22. Input line power is supplied by a detachable three 
conductor power cord, This cord has a standard plug for 
wall outlet connection providing an electrical ground. 
Instrument power input is via a rear -panel I EC connector. 
Both sides of the line power are filtered immediately at 
the power input connector. 

4-23. The line power transformer has two primary 
windings. SELECTOR switch A4S1 connects these wind- 
ings in parallel for 115V operation and in series for 230V 
operation. When set for use with a 11GV source of line 
power, fuse A4P 1 protects against excessive input current. 
When operated on 230V line power, fuse A4E2 is also 
placed in the primary power circuit. With the front panel 
LINE toggle switch A2S1 in the ON position, power is 
applied to the low voltage power supply transformer and 
LINE lampA2DS1 lights. 



4-24. LOW VOLTAGE POWER SUPPLY. 

4-25. The low voltage supply produces four regulated 
voltages for use throughout the oscilloscope and the plug- 
ins: + 100V, 100V, 415V and -12.6V, Each supply is 

referenced to the -*-100V supply for regulation purposes, 
with the t-IOOV supply referenced to a 9-volt temperature 
compensated zener diode A1A2VR2. The -tlOOV and 
—100V supplies are also toldback current limited, pro- 
viding short-circuit protection. 

4-26. A simplified block diagram of a typical low voltage 
power supply is shown in Figure 4-2. Unregulated 
aliernaiing power Is supplied by the transformer, bridge 
rectified and filtered. Changes in output voltage caused 
by input voltage variation or load changes are detected by 
the voltage sensor. Compared against a voltage reference, 
charrges in output voltage are detected and applied as feed- 
back to the driver which controls the scries regulator. 
The series regulator acts as a variable resistance, and 
operates to tncrease its series resistance if the output 
voltage is high or decreases resistance when the output 
voltage is low. The action of the series regulator is to 
maintain output voltage at a constant level. 

4-27. Current sensing takes place simultaneously with 
voltage sensing. If the load current increases above a 
pre-set level, the current sensor detects the increased 
voltage drop across the series resistor. This increased 
voltage causes the driver to bias the series regulator off. 

4-28. +100-VOLT SUPPLY. The +100V supply is used 
throughout the LVP5 as a reference for the other supplies. 
It is both voltage and current regulated. Refer to the LVPS 
schematic while reading the following explanation. 




LOAD 



Figure 4-2. Simplified Low Voltage Power Supply 
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4-29. One of the secondary outputs of A1T1 is coupled 
to a full-wave bridge rectifier consisting of A1A1 CR5- 
CR8, The rectified voltage is filtered by A1C1, and 
applied through fuse A1F1 to the regulator assembly. 
Fusing protects the rectifiers and transformer if a regula- 
tor malfunction results in excessive current flow. The 
regulator supplies sufficient current to the load to keep 
the output voltage at a constant +100 volts. Series re- 
gulator A1Q1 controls load current in order to main- 
tain the output voltage at +100V. Variations in output 
voltage due to changes in load or input line voltage are 
sensed by differential comparator A1A2Q3 and Q4. If 
the output of the +100V supply changes, the full amount 
of the voltage change Is applied to A1A2Q3by A1 A2VR2, 
and A1A2Q4 senses only a small part of the change in 
output voltage. The +100V adjustment potentiometer 
A1A2R11 sets the operating point of A1A2Q4. The 
output of the differential comparator is coupled to driver 
A1A2Q1, amplified and used to control series regulator 
A1Q1. 

4-30. A current limiting function is also part of the +100V 
supply operation. All current furnished by the supply 
flows through A1A2R4. The voltage drop across this 
resistor depends on the amount of current required. As 
the current requirements increase to the limit of the 
supply capability, the voltage drop across A1 A2R4 is used 
to set A1A2Q2 into conduction. Since the collector of 
this transistor and the output of differential comparator 
A1A2Q2 and Q4 are coupled to drive A1A2Q1, the 
amount of current flowing as well as voltage variations 
control the operation of series regulator A1Q1 . 

4 31. Resistors A1A2R2 and R3 are used in conjunction 
with A1A2R4 to set up a condition for current foldback 
operation. In this type of operating condition, fully reg- 
ulated voltage will be provided to the limit of the supply 
capability. When current exceeds capability, the output 
voltage will begin to drop arxl the load will receive less 
current. If the output of the supply is short-circuited, the 
output current will be limited to considerably less than the 
current available at full loading. 

4-32. The -i-IOOV supply is protected for turn-on and 
turnoff voltage transients Diodes A1A2CR1 artd 
A1A2CR2 provide transient protection for the differential 
amplifier, A1A2Q3 and A1A2Q4. To prevent the +100V 
supply from going negative in the event of an accidental 
short circuit (during troubleshooting, for example), diode 
A1 A2CR3 provides reverse voltage protection. 

4-33. A separate supply Is used to obtain voltage for the 
+ 100V regulator. This supply is used only within the LVPS 
regulator. The ac voltage from pins 11 and 12 of A1T1 
is bridge rectified by A1A1CR1-CR4 and filtered by 
A1A1 Cl. The supply produces about +10V which is added 
to the +100V supply to provide a reference source for the 
+100V regulator. Zener diode A1A2VR1 stabilizes the 
collector voltage for A1 A2Q3. 



4-34. +15-VOLT SUPPLY. This supply provides three 
voltages. Approximately 30Vac p-p is furnished for 
time base line synchronization; an unregulated +27V 
is furnished for operation of the HV oscillator; and a 
regulated +15V is produced for use in the mainframe and 
plug-ins. 

4-35. The secondary voltage developed by the power 
transformer at pins 13 end 14 is rectified by full-wave 
bridge A1A2CR9-A1 A2CR12 and filtered by A1C2. 
Diode A1A1CR21 provides reverse voltage protection. 
Series regulator A1Q2 controls the amount of load 
current in order to maintain the output voltage at +15V. 
Variations in output voltage are sensed by differential 
comparator A1A2Q7 arxJ A1A2Q8. A reference voltage 
derived from the +100V regulated supply is applied to 
A1A2Q7, while A1A2Q8 samples any change in output 
voltage due to load changes. The +15V adjustment 
potentiometer A1A2R20 sets the operating point of 
A1A2Q8. The output of the differential amplifier is 
coupled to driver A1A2Q5 and used to control the series 
regulator. 

4-36. Load current flows through A1A2R13. The voltage 
drop across this resistor is used to control the conduction 
of A1A2Q6, which has its collector coupled to driver 
A1 A2Q5. Thus, both current variations sensed by A1 A2Q6 
and voltage changes sensed by the differential amplifier 
are coupled to the driver A1A2Q5 to control series re- 
gulator A1Q2. Protection from turn-on or turn-off tran- 
sients is provided by A1A2CR4. Fuse A1F2 protects 
the +15V rectifier and transformer in the event of a 
regulator short circuit. 

4-37. -12.6-VOLT SUPPLY. This supply operates in a 
manner similar to the +15V supply. Changes in output 
voltage are sensed by differential comparator A1A2Q11 
and A1A2Q12 and coupled to driver A1A2Q9 which 
controls the conduction of series regulator A1Q3. Current 
limiting action is provided by A1A2R22 and A1A2Q10. 
Fuse A1F3 protects against damage due to regulator 
failure and A1A2CR5 is used for voltage transient 
protection. 

4 38. -100-VOLT SUPPLY. Operation of the —100V 
supply is similar to the +100V supply. A1A2Q15 and 
A1A2Q16 operate as a differential comparator, with 
A1A2Q1 6 sensing any change in output voltage. Transistor 
A1A2Q14 with A1A2R33 provides current limiting. 
Current foldback operation reduces the current output in 
the event of a short circuited load. Voltage and current 
variations are coupled to driver A1A2Q13 which controls 
the conduction of series regulator A1Q4, Adjustment of 
the supply output voltage is accomplished with potenti- 
ometer A1A2R40. Voltage transient protection is furnish- 
ed by A1A2CR6, while A1A2CR7 provides reverse 
voltage protection. 

4-39. SUPPLY CURRENT AVAILABLE, The oscil- 
loscope power supplies may be used to furnish operating 
power for vertical or time base plug ins designed by the 
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user. Table 4-1 lists the maximum current available from 
each power supply to the plug-in compartment of the 
oscilloscope. There is no minimum current requirement 
for any supply. 



Table 4-1 . LVPS Current Capabilities 



Power 


Maximum Safe 


Supply 


Current Available 


+ 100 VDC 


160 mA 


+ 15 VDC 


750 mA 


- 12.6 VDC 


750 mA 


-100 VDC 


80 mA 



4 40. GATE AMPLIFIER. 



4-41, The inputs to the gate amplifier are an unblanking 
gate from the time base plug-in. a chopped blanking 
signal from the vertical amplifier plug-in and an externally 
input Z-axis signal. These three signals may be present 
singly or simultaneously, depending on control settings 
and signals applied. 

4 42. The unblanking gate is first applied as a current to 
A7Q1, a common base amplifier, then combined in the 
low impedance emitter circuit of A7Q5 with a current 
established by the INTENSITY, FIND BEAM, and EXT 
DISPLAY front-panel controls. Depressing FIND BEAM 
shunts the adjustable INTENSITY potentiometer to 
increase emitter current and produce an intensified beam. 
Setting the HORIZONTAL DISPLAY to EXT supplies 
additional current from the —100V supply. This estab- 
lishes an unblanking current level to compensate for 
removal of the internal unblanking signal from the time 
base plug-in. and establishes a nominal brightness level. 

Note 

The intensification function of the FIND 
BEAM switch is removed on instruments 
withaPlI phosphor CRT (OptionOII). 
Additional information is provided in 
Section VII. 

4-43. The output voltage of A7Q5 is coupled through 
emitter follower A7Q6 to complimentary amplifier A7Q7 
and A7Q8. Diodes A7CR1 through A7CR4 provide a 
clamping action to prevent overdriving the amplifier. 

4-44. A large negative feedback from the collectors of 
A7Q7 and A7Q8 ensures that the amplifier gain in very 
stable. Capacitors A7C6 and A7C8 provide for adjustment 
of the high frequency feedback and gain. Decreasing the 
capacitance of A7C6 decreases the high frequency feed- 



back and increases gain, while decreasing the capacitance 
of A7C8 increases high frequency feedback and decreases 
gain. Amplifier voltage gain is approximately 10 for 
Z-axis signals. The gate amplifier output is approximately; 

AEq 8 collector^ (A ICR4) (R21 + R22) 

4-45. The gate amplifier output unblanking signal is 
added to the -3200V output of the high voltage power 
supply and applied to the CRT control grid. Voltage 
level changes of the unblanking signal cause corresponding 
changes to the CRT control grid voltage. Diodes A7CR6 
through A7CR9 provide isolation protection from high 
voltage transients from the CRT control grid. 

4-46. An alternate trigger signal is used by multi-channel 
vertical amplifier plug-ins to initiate channel switching 
action. Transistors A7Q2 and A7Q3 function as a fast 
acting switch. With A7Q2 normally conducting and A7Q3 
non-conducting, the unblanking gate trailing edge causes 
A703 to corxiuct arrd A7Q2 to cease conducting. The 
switching output is differentiated and applied to A7Q4, 
providing a negative-going voltage pulse for vertical ampli- 
fier channel switching. 

4-47. Z-AXIS INPUT. The input impedance to the Z-axis 
input is approximately 5100 ohms. An input signal of 
approximately +2 volts amplitude is adequate to blank a 
trace of normal viewing intensity, while an input signal of 
- 2 volts will provide unblanking. Since the gate amplifier 
has a voltage gain of about 10 . a 2-volt input will result in 
a 20-volt change at the CRT grid. 



4-48. HIGH VOLTAGE POWER SUPPLY (HVPS1. 



4-49. The HVPS generates three regulated voltages. These 
are applied to the cathode (-31 SOVj, control grid (-3200V) 
and post-accelerator (+19kV) of the CRT to provide the 
accelerating potential required to produce excitation of 
the CRT phosphor for a visible trace. All three voltages 
are regulated by sampling the -3150-voll supply. The 
HVPS is ^own in simplified form in Figure 4-3. Refer 
to this figure, and to the schematic in Section VIII while 
reading the following explanation of HVPS operation. 



4-50. HIGH VOLTAGE OSCILLATOR. Chassis mounted 
transistor Q1 and transformer A6A1T1 form an oscillator 
which generates approximately 26 Vac at 40 kHz. A feed- 
back winding on the transformer provides the regenerative 
coupling to sustain oscillation. Operating power is pro- 
vided by the unregulated +27V supply. The supply source 
is fused and decoupled. 
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Figure 4-3. High Voltage Power Supply Block Diagram 



4-51. HV RECTIFIERS. The 40-kHz oscillator output is 
stepped up by the secondary windings of A6T1. Two 
half-wave rectifiers and a voltage multiplier are used to 
develop the high voltages necessary for CRT operation. 

4-52. The CRT grid voltage, approximately -3200V, 
is developed by half-wave rectifier A6CR1 and filter 
A6C1, A6C2, and A6R1 through A6R5. The display 
intensity lower limit, determined by the CRT grid 
voltage level, is adjusted by A6R2. The CRT cathode 
voltage, approximately -3150V, and the focusing voltage, 
approximately -2270V, are developed by half-wave rec- 
tifier A6CR4 and filter A6C3, A6C4 and A6R7. Resister 
A6R8 is part of a voltage divider which drops the -3150V 
to -2270V for focus control. Diodes A6CR5 and CR6 
prevent the CRT grid from becoming positive with 
respect to the cathode. The CRT post accelerator voltage, 
approximately 19 kV, is developed by high voltage 
multiplier assembly All. 

4-53. HV REGULATION. Variations in high voltage 
output are fed back to the high voltage regulator circuitry 
consisting of A10Q1. A10Q2. A10Q3, and associated 
components. The regulator controls the high voltage 
oscillator bias to maintain high voltage at a constant level. 
If, for example, the CRT cathode voltage tends to 
decrease (go more positive), a positive-going signal is 
applied through the regulator to the base of oscillator 
01. The oscillator then conducts for a greater period of 
time, causing a larger voltage change at the primary of 
A6T1. This increases the secondary voltage to restore 
cathode voltage to the desired level. 

4-54. The high voltage regulator monitors CRT cathode 
voltage through coupling network A6R9 and A6C5. 



Resistors A10R3 and A10R4 form a voltage divider 
between -f 100V and the coupling network output. A10R3 
adjusts the operating level of FET A10Q1. High voltage 
fluctuations are sensed by A10Q1 and amplified by 
A10Q2 and A10Q3. Diodes A10CR4 and A10CR5 
provide clamping action to prevent overdriving the high 
voltage oscillator. The regulator output is applied through 
the regenerative winding of A6T1 as bias to the base of 
Q1, thereby controlling high voltage oscillator drive. 

4-5B. CALIBRATOR. 

4-56. The calibrator uses a 1-kHz free-running multivi- 
brator. A voltage divider provides the output at two 
amplitudes: 10 volts and 250 millivolts. The calibrator 
output is a negative-going waveform. 



4-57. Transistors A2Q1 and A2Q2 oscillate at a rate 
determined by the time constant of associated RC 
components. A2CR1 disconnects the collector of A2Q2 
from the negative discharge of A2C3 and A2Q2 cuts 
off, and provides a faster risetime. Diodes A2CR2 and 
A2CR3 protect the transistors from voltage breakdown, 
A filter network, A2L1 and A2C4, isolates the multi- 
vibrator from the —100V supply. 

4-58. With A2Q2 conducting, the voltage divider 
consisting of A2R17, A2R18 and A2R19 effectively 
divides the -100V supply voltage, The values selected 
for these resistors permit the output of 10V and 250 mV, 
These two outputs are available at the instrument front 
panel and may be used for probe compensation adjust- 
ment and horizontal or vertical sensitivity calibration 
checks. 
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4-59. SWEEP GATE OUTPUT AMPLIFIERS. 

4-60. The output amplifiers are four emitter followers, 
A8Q1-A8Q4. They provide Isolated outputs of time base 
sampling or TOR generated signals to rear-panel connec- 
tors. The Operating and Service Manual for the plug-ln will 
provide information on the characteristics of the output 
signals. 

4-61. The four time base signal inputs to these ampli- 
fiers are the main sweep, delayed sweep, main gate and 
delayed gate. The emitter -followers convert the high 
impedance inputs to low impedance outputs and isolate 
the time base signals from external equipment. 

4-62. HORIZONTAL AMPLIFIER. 

4-63. The inputs to the horizontal amplifier are an in- 
ternal sweep signal from the horizontal plug-in or an 
external signal applied to the HORIZONTAL EXT INPUT 
jack. Positioning the HORIZONTAL DISPLAY to INT 
grounds the input of the preamplifier and disconnects the 
external signal preamplifier from the output amplifier. 
The internal sweep signal Is connected through the 
HORIZONTAL DISPLAY switch to the output amplifier. 

464. Selecting HORIZONTAL DISPLAY EXT discon- 
nects the internal sweep signal and connects the external 
signal through the preamplifier to the output amplifier. 
With EXT selected, the amplitude of the signal from the 
preamplifier is adjustable by rotating the EXT VERNIER 
control. When the control is in the CAL detent position 
the output amplitude of the preamplifier is determined 
by the input amplitude. 

4-65. The selected signal is applied to the output amplifier 
and summed with a current established by the HORIZON- 
TAL POSITION control. A HORIZONTAL MAGNIFIER 
allows the gain to be increased by a factor of 10 (X10) 
or to be directly related to the amplitude of the input 
signal (XI). The resulting current is converted to a 
differential signal, amplified, and applied to the horizontal 
deflection plates of the CRT. 

4-66. Refer to the schematic of the horizontal amplifier 
for the more detailed explanation which follows. 

4-67. An external signal applied to The preamplifier is 
coupled through a 3:1 divider composed of A5R5 and 
A5R6 to A5Q1. The output of A5Q2 is coupled through 
the HORIZONTAL EXT VERNIER and the HORIZON- 
TAL DISPLAY switch. The high input impedance of 
A5Q1 in conjunction with the voltage divider and 
A6R4 provides a 1 megohm load to the external circuit. 
Transistor A5Q2 is an emitter follower. It supplies a cur- 
rent to A5Q3 which is determined by A5R1S and the 
EXT VERNIER control. 



4-68. The bandwidth of the preamplifier is decreased 
when the Phase/Bandwidth switch is placed in die Phase 
position. This is accomplished by connecting A5C11 and 
A5C12 into the circuit. The decreased bandwidth and 
phase shift compensates for the signal time delay in the 
vertical amplifier plug-in. This allows more accurate X-Y 
phase measurements to be made. 

4-69. A vernier balance adjustment A5R11 is used to es- 
tablish a zero input voltage reference level. This eliminates 
horizontal dc shift as the EXT VERNIER control Is 
rotated. The EXT VERNIER provides a range of control 
of the deflection factor when an EXT INPUT signal is 
used for horizontal deflection. It has sufficient range to 
change the deflection factor by at least 1 0. 

4-70. The input signal to A5Q3 is summed in the low 
impedance emitter circuit with a current established by 
the HORIZONTAL POSITION controls. A fine and coarse 
positioning is provided. Both controls operate from a 
single control, and are mechanically interconnected. 
Rotating the control first provides fine positioning. When 
the limit of available rotation of the fine position poten- 
tiometer has been reached, the coarse positioning 
potentiometer becomes effective. 

4-71. The output of A5Q3 is coupled through emitter- 
follower ASQ4 to differential amplifier A5Q5 and A5Q7. 
The low impedance necessary to drive A5Q5 is provided 
by A5Q4, and A5Q6 maintains a similar low impedance 
voltage source for A5Q7. 

4-72. The position of the MAGNIFIER switch A5S4 
selects either of two values of emitter degeneration 
between A5Q5 and A5Q7 and controls the gain. As 
degeneration decreases, gain increases. Two gain levels are 
provided, XI and X10. Each has an adjustable element to 
provide for calibration of the gain. With XI magnification 
selected, A5R46 is used to set the gain. With X10 
magnification selected A5R44 sets the gain. The emitter 
potentials of A5Q5 and A5Q7 are balanced by A5R49. 
This prevents horizontal dc shift as the MAGNIFIER 
control is switched between ranges. 

4-73. Thedifferential signal at the collectors of A5Q5 and 
A5Q7 is applied to current-fed operational amplifiers 
A5Q11/A5Q12/A5Q13 and A5Q8/A5Q9/A5Q10. The 
amplifier low frequency gain is very stable because of 
the large negative feedback employed, and the high 
frequency feedback for each side of the amplifier is separ- 
ately adjustable. High frequency feedback from the col- 
lectors of A5Q12/A5Q13 to the base of A5Q11 is 
controlled by A5C28; high frequency feedback from the 
collectors of A5Q9/A5Q10 to the base of A5Q8 is con- 
trolled by A5C21, Capacitor A5C24 adjusts the ratio of 
feedback for each side of the amplifier. The output of the 
amplifiers is a voltage which is connected to the horizontal 
deflection plates of the CRT. 
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4-74. Diodes A5CR9/A5CR10 and A5CK4/A5CR5 limit 
the output to the deflection plates to prevent overdriving. 
Diodes A5CR8 and A5CR3 ptevetU A5Q5 and A5Q7, 
respectively, from saturating. 

4-75. Depressing the FIND BEAM control disables diode 
limiter A5CR4/A5CR5 and blocks the signal to A5Q8. 
The differential gain is effectively cut in half, and the 
horizontal deflection of the beam is confined to the limits 
of the CRT. 



4-76. POWER SUPPLY DECOUPLING. 

4-77. Decoupling networks are used on each etched cir- 
cuit assembly for the supply voltages. The use of 
decoupling i$ important to prevent extraneous signals or 
noise from being introduced into circuitry from the 
power supplies or supply leads. Decoupling also prevents 
transients originating in other circuits from being intro- 
duced. 
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Table 5 1. Recommended Test Equipment 



1 instrument 


Required 


Required 


Type 


Model 


Characteristics 


For 


Voltmeter 

Calibrator 


HP 738AR. 

6920B,or 

E02-738QR 


IV and 10V p-p±0.2% 


Calibrator Check 
Horizontal Magnifier 
Check 


Monitor 

Oscilloscope 


HP 180A/AR 
w/1801 A and 
1820A plug-ins 


Sensitivitv 1 V/div 

Sweep speed <3 fisec 
Sweep output 


Calibrator Check 

Gate Amplifier Response 

Adjustment 

Transient Response Adjust- 
ment 


60: 1 Divider 
Probe 


HP 10002A 


±3% 


Gate Amplifier Response 
Adjustment 


Constant Amplitude 
Signal Generator 


Tektronix 
Type 190B/191 


50kHz-50MHz, 
10V p p 


Horizontal Bandwidth Check 
Horizontal Linearity Adjust- 
ment 


Digital 

Voltmeter 


HP 3440A 
W/3441A or 3444A 
plug-in 


±100 Vdc ±0-05% 


Low Voltage Power 
Supply Adjustment 
High Voltage Power 
Supply Adjustment 


1000:1 Divider 
Probe 


HP K05 3440A 


Combined voltmeter/divider 
Input impedance of >1 gigohm 


High Voltage Power 
Supply Adjustment 


Square Wave 
Generator 


HP 21 1A/B 


200 kHz. IV p-p, 
risetime < 30 ns 


Transient Response 
Adjustment 


Oscillator 


HP 200CD 


lOkHz-lOOkHz, 
10V p-p 


Phase Adjustment 
Trace Alignment Adjustment 


Horizontal Cain 
Calibrator 


HP 10411A 


No substitute 


Gain Adjustment 


Resistor: 40k ohms 


HP Part No. 
0698-6101 


1/10%, 1/2W 


Gain Adjustment (Alternate 
Procedure) 


Time Mark 
Generator 


HP 226 A 


1-ms markers 


Gain Adjustment (Alternate 
Procedure) 








7000-A-ld 
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SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 



5-1. INTRODUCTION. 

5-2. Thissection provides a performance check procedure 
to determine if the Model 182C is operating within 
specifications and a i»'ocedure for adjustment and cal- 
ibration. Physical location of the adjustments is shown in 
the fold'Out photograph at the end of this section. 

5-3. TEST EQUIPMENT. 

5-4. Recommended test equipment is listed in Table 5-1. 
Test equipment having the required characteristics may 
be substituted. Use recently calibrated equipment to 
ensure proper results. 

5-5. PERFORMANCE CHECK. 

5-6. The purpose of the performance check is to deter- 
mine if the instrument is operating within the spec- 
ifications listed in Table 1-1. This check may also be 
used as part of an incoming quality assurance inspection, 
as a periodic operational check or to verify operation 
after repairs or adjustments have been made. 

5-7. It is desirable to do the performance check in the 
sequence given since succeeding steps depend on control 
settings and results of previous steps. If desired, the 
checks may be accomplished individually by referring to 
the preliminary control settings and the preceding steps 

5-8. A Performance Check Record is included at the end 
of these checks. As the initial performance check is 
accomplished, the actual readings should be entered on 
the form. The form may be removed from the manual 
and filed for future reference. Readings taken at a later 
date can be compared with the original performance check 
results. 

5-9. PRELIMINARY SETUP. 

5-10. Set the line voltage SELECTOR switch, located on 
rear panel, to desired power line operating voltage 
(115\/ or 230V ac). Connect instrument to line power 
source and apply power by turning LINE power switch 
ON. Allow fifteen minutes for warm-up. Do not install 
plug-ins. 

5-11. CALIBRATOR CHECK, 

a. Set controls as follows; 



MAGNIFIER X10 

DISPLAY EXT 

EXT COUPLING AC 



b. Connect a lOV p p signal from Voltmeter Cal 
ibrotortoEXT INPUT. 

c. Obtain a horizontal trace by adjusting INTENSITY, 

FOCUS and POSITION controls. 

d. Adjust EXT VERNIER to obtain displayed trace of 
exactly lOdivisions. 

e. Disconnect Voltmeter Calibrator from EXT INPUT. 
Do not disturb EXT VERNIER setting. 

f. ConneCT CALIBRATOR 10V output to EXT 
INPUT. 

g. Note displayed trace of 10 tO.1 divisions. 

h. Disconnect CALIBRATOR 10V output from EXT 
INPUT. 

j Observe CALIRRATOR 10V output ustng Monitor 
Oscilloscope. 

j. Risetime of calibrator waveform (leading edge) 
should be 3 fzsec or less. Risetime is measured at 10% 
to 90% amplitude points. 

k. Disconnect CALIBRATOR from EXT INPUT. 

5-12. HORIZONTAL MAGNIFIER CHECK. 

a. Set controls as follows. 



MAGNIFIER XI 

DISPLAY EXT 

EXT VERNIER CAL 



b. Connect 10V p-p signal from Voltmeter Calibrator 
output to EXT INPUT. 

c. Note displayed trace of 10 ±0.5 divisions. 

d. Set Voltmeter Calibrator for output of IV p p 

e. Set MAGNIFIER ToXIO. 

f. Note displayed trace of 10 ±0.5 divisions. 

5 13. HORIZONTAL BANDWIDTH CHECK. 

a. Connect 50 kHz signal from Constant Amplitude 
Signal Generator to EXT INPUT. 

b. Set MAGNIFIER to XI. 
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c. Adjust output of Constant Amplitude Signal Gener- 
ator to obtain displayed trace of exactly 10 divisions. 

d. Set Constant Amplitude Signal Generator for output 
frequency of 5 MHz. 

e. Note displayed trace of 7 1 divisions or greater. 
(If displayed trace is approximately 2 divisions, check 
position of Phase/Bandwibth switch located in horizontal 
amplifier. It should be in Bandwidth position.) 

f. Set MAGNIFIER to X10. 

g. Set Constant Amplitude Signal Generator for output 
frequency of 50 kHz. 

h. Adjust output of Constant Amplitude Signal Gener 
erator to obtain displayed trace of exactly 10 divisions. 

I. Set Constant Amplitude Signal Generator for output 
frequency of 5 MHz. 

j. Note displayed trace of 7.1 divisions or greater. 

k. Disconnect Constant Amplitude Signal Generator 



S-14. BEAMFINDER CHECK. 

a. Set controls as follows: 

INTENSITY fully ccw 

POSITION fully ccw 

b. Depress FIND BEAM pushbutton. 

c. Note that intensified beam is displayed. 

Note 

Option Oil instruments are provided 
with P11 phosphor CRT, The display 
intensity will not increase when FIND 
BEAM is depressed. This eliminates 
phosphor burn. Use INTENSITY con- 
trol to set intensity to viewing level. 

5-15. This completes the Performance Check. If the 
instrument does not meet Model 182C specifications, the 
Adjustment Procedure which follows should be done. 
If this does not result in satisfactory instrument perform- 
ance refer to Section VIII of this manual for troubleshoot- 
ing and maintenance information. 
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HP MODEL 182C 

PERFORMANCE CHECK RECORD 



Serial Number: 


Date- 


CHECK 


Minimum 


Reading 


Maximum 


CALIBRATOR 








amplitude 


9.9 div 




10.1 div 


risetime 


none 




3 nsec 


MAGNIFIER 








XI 


9.5 div 




10.5 div 


X10 


9.S div 




10.5 div 


BANDWIDTH 








50 kHz 




set to 10 div 




5 MHz 


7.1 div 




none 


FIND BEAM 


Intensified beam 




yes or no 




on-screen 







5-2a/b 
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5-16. ADJUSTMENT PROCEDURE. 

5-17. The following paragraphs outline the procedure for 
accomplishing the adjustments required for the Model 
182C. Use the equipment recoiiiiiierided in Table 8-1 oi 
simitar equipment having at least equivalent capability. 
Use only o non metallic odjustment tool. 

h18. The adjustment procedures should be performed 
In the sequence listed, since some adjustments are depend- 
ent on control settings and results of previous steps. The 
adjustments may be accomplished individually, if desired, 
by referring to the preliminary control settings ar>d the 
steps before the desired procedure. 

5- 19. COVER REMOVAL. 

6- 20. To gain access to the adjustments, top and bottom 
covers and the rear LVPS access panel must be removed. 
See Figure 5-1. Remove the covers as follows: 

a. Ensure that LINE power switch is OFF and discon- 
nect power plug from ac power source. 

b. Set oscilloscope on rear end. 

c. Release 3 quortcr turn fasteners on each side of the 
instrument. Cover retainers will be completely free. 

d. Loosen 2 captive screws located on handle ends. 



e. Remove top cover by expanding open end slightly 
and pulling away from instrument. 

f. Remove bottom cover by extending tilt stand, 
expanding open end of covet and pulling away fiuin 
instrument. 

g. Return instrument to horizontal position and remove 
rear access cover by releasing single quarter-turn fastener. 

5-21. PRELIMINARY SETUP. 

5-22. Install vertical and time base plug-ins in Model 
182C. Set line voltage SELECTOR switch, located on 
rear panel, to desired power line operating voltage 
115V or 230V ac. Connect instrument to line power 
source and apply power by turning LINfc power switch 
ON. Allow fifteen minutes for warm up. Check that 
Phase/6andwidih switch is In Bandwidth position. 

5-23. Adjustment locations are identified in the photo- 
graphs at the end of this section. The page may be folded 
out for easy reference while performing the adjustments, 

5-24. There are several adjustments which directly affect 
the final accuracy of the horizontal sweep. These must be 
made accurately and to the test limits specified to ensure 
that sweep accuracy will be maintained as time base plug- 
ins are interchanged. The adjustments given for the Low 
Voltage Power Supply, High Voltage Power Supply, and 
Horizontal Amplifier, are particularly important in this 
respect. 



LOOSEN 2 



CAPTIVE SCREWS 




EXTEND TILT SIDE 



Figure 5-1. Cover Removal 
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5-25. LOWVOLT AGE POWER SUPPLY. 

a. Connect Digital Voltmeter to +100V testpoint 
A1A2TP1 (Figure 5-2). 

b. Set -MOOV adjust A1A2R11 to obtain a reading of 
+100V tO.1V. 

c. Connect Digital Voltmeter to +15V testpoint A1A2 
TP2. 

(1. Set +15V adjust A1A7R20 to obtain a reading of 
■M5V tO.1V. 



e. Connect Digital Voltmeter to —12.6V testpoint 
A1A2 TP3. 



t- Set —12.6V adjust A1A2R29 to obtain a reading of 
-12.6V +0.1V. 



g. Connect Digital Voltmeter to -100V testpoint 
A1A2TP4. 



h. Set -100V adjust A1A2R40 to obtain a reading ot 
-100V to.iv. 
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5-26. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT. 

a. The required high voltage output of the supply is 
-3150V ±0.5%. 

b. Using 1000:1 Divider Probe, monitor voltage at 
—100V test point A1 A2TP4 with Digital Voltmeter. 

c. Note voltage reading which will be approximately 
— O.IOOV. Accuracy in noting the voltage is essential for 
proper adjustment. 

d. Multiply reading obtained in step c by 31.50. 




This voltage is dangerous to life. 

e. Using 1000:1 Divider Probe, monitor high voltage 
at —3150V test point A6TP1 with Digital Voltmeter. 

f. Set High Voltage adj A10R3 to obtain reading 
exactly equivalent to result obtained in step d (approxi- 
mately -3.150V). 

5-27. INTENSITY LIMIT ADJUSTMENT. 

a. Set DISPLAY to EXT. 

b. Set INTENSITY control to center (12 o'clock) 
position. 

c. Adjust Intensity Limit Adj A6R2 to just extinguish 
spot. 

S28. ASTIGMATISM ADJUSTMENT. 

3. Set DISPLAY to EXT. 

b. Center low intensity spot with HORIZONTAL and 
Vertical POSITION controls. 

c. Adjust FOCUS and ASTIG front-panel screwdriver 
adjustment for smallest round spot. 

5-29. FLOOD GUN ADJUSTMENT. 

a. Set INTENSITY fully ccw. 

b. Set SCALE fully cw, 

c. Adjust SCALE PATTERN ADJ A2R4 for uniform 
Illumination Intensity. 

d. Slowly rotate SCALE control while adjusting SCALE 
PATTERN ADJ A2R4 as necessary to maintain uniform 
illumination intensity throughout entire range of SCALE. 



5-30. TRACE ALIGNMENT ADJUSTMENT. 

a. Set MAGNIFIER to XI. 

b. Set EXT COUPLING to AC. 

c. Connect Oscillator 400 Hz 10V output to EXT 
INPUT. 

d. Position trace on center horizontal graticule line 

e. Set INTENSITY and FOCUS to view sharply defined 
trace. 

f. Adjust TRACE ALIGN front-panel screwdriver ad- 
justment A2R23 to align trace parallel to horizontal 
graticule line. 

g. Connect Oscillator 400 Hz 10V output to Vertical 
plug-in. 

h. Set Vertical plug-in controls to obtain vertical 
trace. 

i. Adjust Y ALIGN adj A5R61 to align vertical trace 
parallel to vertical graticule line. 

Note 

Exact adjustment is very important 
if repeatable risetimes are to be ob- 
tained inboth-rUP and —UP operation. 

j. Disconnect Oscillator from Vertical plug-in input. 



5-31. GATE AMPLIFIER RESPONSE ADJUSTMENT, 
a. Set following controls as applicable: 



DISPLAY INT 

Main Time/Div 0.1 ^.iscc 

Main Vernier CAL 

Sweep Mode AUTO 

Sweep Display MAIN 

Delayed Time/Div OFF 

h. Set Monitor Oscilloscope controls as follows: 

Volls/Div 2 

Time/Div 0,1 psec 

Trigger Source INT 

Slope + 

Coupling DC 



c. Using 50:1 Divider Probe and Monitor Oscilloscope, 
observe signal at collector of A7Q8. 
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d. Rotate INTENSITY control cw for a gate amplitude 
of 6 divisions (approximately GOV). 

e. Adjust Gate Resp Adi No. 2 A7C6 and Gate Resp 
Adj No. 1 A7C8 for optimum fast risetime and pulse 
flat-top response. 

f. Disconnect Monitor Oscilloscope. 

5-32. DCBALANCE- 

a. Set MAGNIFIER to X10. 

b. Set DISPLAY to EXT. 

c. Center spot with POSITION control. 

d. Set MAGNIFIER to XI. 

e. Adjust DC Bal adj A5R49 to recenter spot. 

f. Repeat steps a through e until spot does not shift 
from center while switching MAGNIFIER fiom XI to 
XIO. 

5-33. VERNIER BALANCE. 

a. Set MAGNIFIER to XI. 

b. Rotate EXT VERNIER from CAL position to fully 

ccw. 

c. Center spot with POSITION control. 

d. Set EXT VERNIER to CAL. 

e. Adjust Vern Bal adj A5Rlt to recenter spot. 

f Repeat steps b through e until spot does not shift 
from center when EXT VERNIER is rotated. 

5-34. GAIN ADJUSTMENT. 



of A5Q3 artd adjusting for the spec- 
ified deflection. An alternate method 
not requiring use of HP Model 
1041 1A Horizontal Gain Calibrator 
is provided. 



a. Set controls as follows; 



DISPLAY EXT 

MAGNIFIER XI 

EXT VERNIER CAL 



b. Check -i-IOO-volt supply for -t-IOOV lO.I V. 

Note 

The calibrating accuracy of the Model 
10411 A Horizontal Gain Calibrator 
used for this adjustment procedure is 
determined by the accuracy of the 
-flOOV supply. If the power supply 
is not -flOOV ±0.1V. the gain adjust- 
ment will be out of tolerance. 

c. Connect Horizontal Gain Calibrator as follows: 

1. Black lead: connect to chassis (power supply 
ground). 

2. Yellow lead: connect to emitter of A5Q3. 

3. Red lead: connect to -f 100 volt supply. 



d. Set Horizontal Gain Calibrator magnifier switch to 
XI. 

e. Display should be a bright spot near each side of the 
display. Adjust HORIZONTAL POSITION to center left- 
hand spot exactly on left-hand (first) vertical graticule 
line. 

f. Set INTENSITY and FOCUS to obtain low intensity 
sharply focused spots. 

g. Adjust X 1 Gain Adj A5R46 for exactly 10 divisions 
of separation between spots (Figure 5-3). 



h. Set MAGNIFIER to XIO and Horizontal Gain 
Calibrator magnifier switch to XIO. 

This adjustment is critical if Time 

Base interchangeability is desired *• Adjust XIO Gain adj A5R44 for exactly lOdivisions 

without recalibration. Critical adjust- of separation between spots, 

ment is achieved by Injecting a precise 

current into the emitter-base junction j. Disconnect Horizontal Gain Calibrator. 
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Figure 5-3. Calibration Display 



5-35. GAIN ADJUSTMENT (ALTERNATE 
PROCEDURE). 

5, Set controls as follows: 



HORIZONTAL DISPLAY EXT 

HORIZONTAL MAGNIFIER XI 

EXT VERNIER CAL 



b. Check +100V supply for -t-IOOV +0.1 V. 

c. Alternately connect and disconnect 40-kilohm 0.1% 
1/2W resistor between +100V supply and emitter of 
A5Q3. Keep connection lead length short as possible to 
avoid stray pick-up or oscillations. 




h. Adjust Time Base 1 msec calibration adjustment to 
obtain display of eleven markers in 10 divisions. Second 
marker should be on 2nd graticule line and 10th marker 
on 10th graticule line. 

i. Set HORIZONTAL MAGNIFIER to X10. 

j. Adjust X10 Gain adj A5R44 to obtain a display 
of exactly 1 marker for 10 divisions. 

k. Disconnect Time Mark Generator. 

5-36. PHASE ADJUSTMENT, 

a. Set controls as follows: 



Phase/Bandwidth Switch Phase 

HORIZONTAL MAGNIFIER XI 

HORIZONTAL DISPLAY EXT 

EXT VERNIER CAL 



b. Connect 10 kHz sine wave output of Oscillator to 
HORIZONTAL EXT INPUT and to Vertical plug-in 
Channel A input ( Figure 5-4). 

Note 

Channel A of a multi-channel Vertical 
plug-in is normally used for phase 
measurement. If another channel must 
be used connect Oscillator to that 
channel instead of Channel A. 

c. Adjust Oscillator output to obtain a 8-div display. 



With resistor disconnected. +1(X)V is 
present at open lead of resistor. Do 
not leave resistor connected throughout 
adjustment as thermal rise will shift 
current reference. 

d. Adjust HORIZONTAL POSITION to center left 
hand spot exactly on left-hand (first) vertical graticule 
line. 

e. While alternately connecting and disconnecting re- 
sistor to emitter of A5Q3, adjust XI Gain adj A5R46 for 
exactly 10 major divisions of separation between spot 
positions. 

f. Set HORIZONTAL DISPLAY to INT and Time 
Base for 1 msec/div sweep speed. 

g. Apply 1 msec markers from Time Mark Generator 
to Vertical input. 




Figure 5-4. Phase Adjustment Test Setup 
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d. Adjust Input Comp ad] A5C9 for display of a single 
diagonal line (no phase shift). 

e. Set Oscillator for an output of 100 kHz sine wave. 

f. Adjust Phase adj A5C12 for display of a single 
diagonal line (no phase shift). 

g. Repeat steps b through f until no phase shift occurs 
for either frequency. 

h. Disconnect Oscillator. 

i. Return Hhase/Bandwidlh switch to Bandwidth pos- 
ition. 

5-37. TRANSIENT RESPONSE ADJUSTMENT. 

Note 

Omit this adjustment procedure for 
normal calibration arrd perform the 
Horiznntal Linearity Adjustment. 

This procedure should only be used 
If major repairs or complete module 
replacement has been made. 

a. Set DISPLAY to EXT 

b. Connect IV p p square wave at 200 kHz repetition 
rate from Square Wave Generator to HORIZONTAL 
EXT INPUT and to Monitor Oscilloscope Vertical input. 

c. Set Monitor Oscilloscope time base to operate at 
sweep of 1 jUsec/div and synchronize Monitor Oscilloscope 
with 200 kHz signal. 

d. Connect 1 psec/div sweep signal from Monitor 
Oscilloscope rear-panel Main Sweep Output to Channel A 

input of Model 182C. See Figure 5-5. 



MONITOR 

OCILLOSCOPE 



IKPUT 

o 



MAIN &WCEP 
OViTPUT ON 
REAR PANSU 

" \ 



MODEL I62C 



CHAN A 
INPUT 



SQUARE WAVE 
GENERATOR 



OUTPUT SOfi 






son TEE 



EXT 

INPUT 







Figure 5-5. Transient Response Adjustment Test Setup 



e. Adjust Vertical plug-in VOLTS/DIV and Vernier 
controls to obtain an 8-div display. 

f. Observe displayed waveform. At this stage of adjust- 
ment waveform will typically exhibit 5% (approximately 
0.5 div) overshoot. If overshoot is greater, adjust HF Adj 
No. 1 A5C21, HF Adj No. 2 A5C24, and HF Adj 
No. 3 A5C28 TO obtain flat-top response with approx- 
imately 5% overshoot on lower right-hand corner of 
displayed pulse. 



Note 

Capacitors for HF Adj No. 1 and HF 
Adj No. 3 should be adjusted so their 
slugs are almost equally extended. 

g. Disconnect Monitor Oscilloscope. 

5-38. HORIZONTAL LINEARITY ADJUSTMENT. 



Note 

Ensure that Time Base has been prop- 
erly calibrated before proceeding with 
this adjustment. 



a. Set HORIZONTAL DISPLAY to INT. 

b. Connect 4V p-p 50 MHz sinewave output from 
Constant Amplitude Signal Generator to Vertical plug-in 
Channel A input. 

c. Set HORIZONTAL MAGNIFIER to X10. 

d. Select fastest sweep speed (.05 or .1 ^isec/div) and 
obtain a display. 

e. Adjust HF Adjust No. 1, No. 2 and No. 3 for best 
overall linearity of center 80 divisions of available display. 
Use HORIZONTAL POSITION control to permit viewing 
the right, center and left portions of the display. 
HF Adj No. 1 affects the right portion, HF Adj No. 2 
the center portion and HF Adj No. 3 the left portion of 
the sweep. 



f. Disconnect Constant Amplitude Signal Generator. 



5-39 This completes the adjustment procedure. If de- 
sired, the instrument performance may be tested to 
Model 182C specifications using the Performance Check 
procedure. If satisfactory adjustment or instrument per- 
formance is not obtained refer to Section VIII of this 
manual for troubleshooting information. 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the 
parts list are described in table 6-1. Table 6-2 lists 
the parts in alphanumeric order by reference des- 
ignator and includes the manufacturer and manu- 
facturer's part number. Table 6-3 contains the list 
of manufacturers' codes. 

6-3. ORDERING INFORMATION. 

6-4. To obtain replacement parts from Hewlett-Pack- 
ard, address order or inquiry to the nearest Hewlett- 
Packard Salcs/Scrvicc Office and supply the follow- 
ing information: 



a. Instrument model and serial number. 

b. HP part number of items(s). 

c. Quanity of part(s) desired. 

d. Reference designator of part<s). 

6-5. To order a part not listed in the table, provide 
the following information: 

a. Instrument model and serial number. 

b. Description of the part, including function 
and location in the instrument. 

c. Quanity desired. 



Table 6-1. Abbreviations for Replaceable Parts List 



A 


■ ampare(s) 


ASSY 


• sssemblv 


BO 


« boardU) 


BH 


- binder head 


BP 


” bandpau 


C 


• cent! no'*) 


CAR 


- carbon 


ccw 


“ counterclockwise 


CER 


“ ceramic 


CMO 


“ cabinet mount only 


COAX 


“ coaxial 


COEF 


- coefficient 


COMP 


= composition 


CONN 


= eonnector(s) 


CRT 


“ cathode-ray tube 


CW 


“ clockwise 


O 


« deci HO*') 


OEPC 


- deposited cerbon 


OP 


■ double pole 


DT 


* double throw 



ELECT 


“ electrolytic 


ENCAP 


“ encapsulated 


EXT 


= external 


F 


“ farad(s) 


FET 


> field-effect 




trensistor(s) 


FH 


- flat head 


PIL H 


“ fillister head 


FXO 


- fixed 


G 


« giga (10*) 


GE 


“ germanium 


CL 


“ glass 



GnO * ground(ed) 

H ■ h*nrv(i««) 

HC - mercury 

HP * Hewlett-Packard 

H2 • Kerti 



IE 


• intarmadlata fraq. 


IMPC 


- impfo^nated 


INCD 


» Incandescent 


INCL 


• Ineluda(s) 


INS 


- insulation(ed) 


INT 


« internal 


K 


= kilo ( 10 ®) 


KG 


- kilogram 


LB 


• peund(s) 


LH 


= left hand 


LIN 


• linear taper 


LOG 


- logarithmic taper 


LPF 


■ low-pass fllier(s) 


LVR 


= lever 




-3 


M 


“ mini (10 ,) 


MEG 


• mega (10 ) 


MET FILM 


- metal film 


MET OX 


“ metal oxide 


MFR 


* manufacturer 


MINAT 


“ miniature 


MOM 


~ momentary 


MTG 


• mourkting 


MY 


* mylar 


N 


• nano <10 ) 


N/C 


■ normally closed 


NE 


■ neon 


N/O 


= normally open 



NPO ■ nagativ* potitiva 

tero (zero temper- 
ature coefficient) 
NPN • nogatlve-pesltiva- 
negative 

NSR - not aeparataly 
replaceable 

OBD • ordar by 

daacription 
OH - oval bead 

OX * oxide 

P - peak 

PC = printed (etebed) 

circuit(c) 

PF - picofarad* 

PHL * Phillipj 

PIV = peak inverse 

voitagais) 

PNP — POsitive-nagativa- 
positive 
P/O • part of 

PORC * porcelain 

POS - po*ltlon(») 

POT ■ potantiomatar(s) 

P-P - paak-to-paak 

PRGM “ program 

PS • polystyrene 

PWV = peak working 

voltage 

RECT - rectifler(s) 

RF ■ radio frequtney 

RFI * radio fraouancy 

BH ■ round haad 

or 

right hand 

RMO » rack mount only 
RMS - root mean square 



RWV a reverse working 

voltage 

S-B = slow-blow 

SCR = silicon controlled 

rectifier 

SE - selenium 

sec “second(s) 

SECT e sactlon(s) 

SI -silicon 

SIL a silver 

S L - slide 

5P “tingle pole 

SPL - special 

ST = single throw 

STO a standard 



TA 

TD 

TFL 

TOL 

THYH 

Tl 

TNLDIO 

TOL 

TRIM 



= tantalum 
“ time delay 

- teflon 

- toggle 

= thyristor 

- titanium 

- tunnel d)ode(s) 
“ tolerance 

= trimmer 



U 



= micro Mo”*) 



V - volts 

VAR “variable 

VDCW “ dc working volt(s) 



W » watt(t) 

W/ - with 

WIV - working inverse 

voltage 
W/O = without 

WW = wirewound 
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Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 








CHA55I5 PARTS 4 MfSCCUANfOUS 






Ai 


00'83-60034 




ASSYsLOm VOtfAoe PDM6P MODOlE 


284BC 


00183-60034 


AZ 


UC192-6U03U 




ASSlSCOMMOt nuOlflE 


26460 


OOI02-6QO3O 


*3 


U01$2-60021 




ASSYSIMEACONNFCT MCOUIE 


2B46C 


00l8?-60*)2l 


AM 


OOISE'SUUO* 




ASSYIAC PCHEV 


7B*6C 


<)PlR2-600r4 


A5 


00ia2-ti003& 




A55T:hO"I 2CNIAI anPt|FlER HQDULF 


2P4FO 


ooisz-oooso 


kb 


0V162-6UO2 




AbSTtH.Ve use* 8ECI1F1EA 6UAR0 


26460 


OU162-6I 102 


A7 


OOiS2*66>lS 




ASSYsGATt AKPUflEH 6Q6HD 


7R460 


00162-66616 


Aa 


001dl*6630a 




ASSYlSHEEP GAIE OUTPUT BQtKD 


28480 


O0IB1-6F5OF 


A9 


001b2>60029 




ASSVrCRT HCUUl R 


284P0 


0mP2-60n29 


AiO 


OOltii^bbSii 




l^^YSH.V. RFGUUIOR BUIRO 


ifCAPO 


00162-66613 


All 


094U«oU7 


1 


ASSVsH.V. HUlTtPlKKfKOT 8FPAIPAMF1 


784Rr 


o«;«o-on7 


At 2 


00182 00023 




4lODULE:HI<»H VOlTAGC (INClUOCS A6. AID, All. £1. 












€7. £8. P3. MP20. 01. ANC> W7| 


28460 


00182-60033 


i 1 


0362^227 


4 


URKINAIILMSCRIRP lUO 


27264 


2125 


tz 


0362 0227 




TFBMiN&f lAhtfAIMP lUC 


27264 


2125 


63 


u3«>2-<;277 




TCRMIMATIChtCPlMP LUG 


272S4 


212B 


C4 


814G-C204 


1 


8MAIO:Ha4FL-*.e0PACN6 &P0NCF SYttO 


12R41 


01-04-AI-1756 


V? 


4320-0231 


2 


RUP868>RFI 


OQOOti 


OPfi* 


tb 


036 3-0006 




CCMtACTsCCNNtCTOR SWITCH 


2848C 


0363-04^6 


E7 


0340-0430 




VASHLK1 TRANSISIGR f hSUL ATOR 


04713 


I4ft52f OOF12 


ES 


OjAU'OAil 




W&5HER;1NSUUT(D» iaansisiok 


U4713 


l4rS2COUFO^ 


f3 


2UO-OJi3 




PU5E:0.75A 250V 


759 1< 


F02r,P75fia 


f4 


2110-0004 




FU$£:CAftTfllOCE 1/4 AMP 250V 


75015 


3AC/C4T. 


Hi 


C624-0234 


12 


SCREWS UPPIKO 8-18 TmREAO 1.000** LG 


OOoOO 


1:80 


H2 






hCT ASSICNCD 






H3 


2200-016^ 


Z 


SCRCWSFLAT HD POZI OR 4-40 X 1/4** 


pnnr r 


OPO 


ji 


U»0«00B3 




CONNECTOPtOhC 


0266C 


31-221-1920 


J2 


1250-0063 




CCKNECTUAS6NC 


02 0 60 


31-221-1020 




12$0«0063 




CONNECIORIBNC 


02060 


31-221-1020 




12bO-OOS3 




CONNECT OR :6NC 


02660 


31-221-1021 


M 


i26u-oaa% 




CONhECIORieNt 


C2660 


31*221-1020 


MOl 


00182-22001 




FR&MFlFRllhT 


2b480 


C0182-22001 


HP2 


00182-22004 




F AAME SREAR 


2M480 


00182-220M 




00182-23701 




Slot RAIKRICHI 


284R0 


OOIR7-23701 


nP4 


00162-23702 




SlOE RAILSLEFT 


26480 


00182-23702 


HPb 


001B2-63 701 




RAIL ASSYtTCP 


28460 


00182-63701 


HP6 


00182-64101 




PLAlt 18U1 ion 


26480 


00182-64101 


■ P7 


U0U2-0120I 




brrcretiShieid 


2B460 


00182-01201 


HPa 


$040-044^ 


2 


FOCIS60TIQH 


7F.4A0 


5040.0445 


HP9 


C0182- 00604 


1 


SHIElOiFOCUS 


26480 


00187-00604 


MPIJ 


001UO-0<3 104 


2 


Cl TPttoROUNO 


28480 


OOiaO-OllAO 


HPll 


O«d3-O128 




GOlOEtPC 60 AlUG-INfLEPT) 


?R6R0 


{)4nvni2B 


HP12 


0403-OU9 




CUIDtiPC BO PIUG-IMRICHI ■ 


2A480 


0403-0174 


HP13 


0460-0770 




TAPESGRAV 0.750* MIQF 


00000 


opn 


HP14 


9400-0010 




GRCnreisvinTL 0.250* 10 


00000 


npoF 




00102-01212 




bKALKtl SVEKI ICAI CAHLL 


264fiO 


001H2-O1217 


MP16 


00182-60301 




pRAHLtAOAPTER 


2»4«0 


0Vlt2-6050l 


MP17 


5060-0547 




KIT:CCNTK*$I mUK. BLUE 


284RC 


506 L>- 0547 


M(>1B 


UOiS2-60026 


1 


6E7EI «$SY 


26L6C 


0U162-60Q26 


HPlSi 


00182- 6002:» 


1 


H.V. COVER ASSY 


7848C 


00187-60975 


HP2C 


00182-01211 


1 


6R ACMEf :H.V. 


?R4flO 


00187-01 21 J 


¥P2l 


01701 04106 




COVCR;CftT 


28480 


01701 04108 


HPZtL 


134U-OL53 


2 


PANEL FASTENbft 


00000 


OPO 




1470-0710 


1 


STANOsTrLT 


264CC 


1440-CT10 


nvzM 


ooia3>o*io; 


1 


COVERiTUPa CllVt GKRY 


28460 


09182-04105 


RP25 


00182-04106 


1 


tUVEP.sBCmUHf OLIVE GKAT 


28400 


00182-04106 


HP26 


0UU2-23705 


2 


COVCft:PETA|NER 


2A4S0 


0P1F2-23705 


HP27 


0O182-24QOI 


\ 


Hinm F 


7R48C 


00187-24901 


NP2d 


012OD-423L1 


i 


PETAlNCfiihAhCLE 


2848C 


61200-42301 


HP2S 


0wl82-U02 15 


1 


PANEL tREAR. TQP 


28480 


00182-00215 


►«P30 


00182-01205 


2 


ORACKSTtlCh VOLTAGE POWER SUPPLY 


78480 


OOl PS-01205 


MP31 


5040-0447 


1 


FOOT ;M AM C LONG) 


28480 


5040-0447 


MP32 


UU 182 24101 


1 


FACEPLATE; CAT 


28400 


UU1 02 24101 


MP33 


00162 24702 


2 


SPACER: cm CLAMP 


28480 


00182 24702 


MP34 


001B2 62701 


1 


FILTER A$$Y:CONTRAST 


28480 


00182 62701 


MP3S 


0018700206 


1 


PANEL ACCESS T0A1 


28460 


00182 00206 


01 


U0182-62402 


1 


TKANSISTUR ASSY:H.V. OSClUAtOR 


2848P 


0OIB2-62902 


<U 


C66i-i045 


1 


tt!fXD COMP lOOK CKWS 5t 1/4W 


01121 


Ch 1045 


VI 


6083-3952 


1 


CRTsPJl ALUH. 


284B0 


SORT- .3957 


Ml 


8120-1518 


1 


C161E RSLViPCuER 7.6 FT. 


28480 


8120- 1534 


«>2 


V0182-61414 


1 


CARLE ASSViCRT (INCL. R1. |T. £2. XVI) 


28480 


001 82-61614 


M3 


00182 61611 


I 


CA»tfc:COAK Z-AXI$flNCL« E2> 


26480 


0018201611 


M4 


Uul82-6lOl3 


1 


CA8LE AS$Y:CCAX 


26480 


00162-61613 


M3 


00ld2*61G15 


1 


CA8LC ASSTtREO. 


2848C 


00182 61615 


N6 


0016261617 


1 


CA8LESCRT VEMItAL 


2648C 


0018261617 


W7 


00162-61612 


1 


CABLE ASSY H.V 


2040U 


00182 61617 


wa 


00182-61616 


1 


CA6LE ASSY CAT TO A2 


28480 


0016261616 


XVl 


1200-0037 


1 


SCCMfsCRT T08F.»nd 


72825 


9700T 




1490- C05C 


1 


CLNTALTSCRI SOCKET 


72A25 


9553-1 





1200-0408 


1 


ccvcmcRi srcRfT 


28AR0 


1 200-11408 
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Model 182C 
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Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mtr 

Code 


Mtr Part Number 




00182'6003« 


1 


ASSYSLnii VOLTAGE PDMCR HCOULE 


28460 


0O182-OOQ34 


AlLl 


Ol8C*liU7 


2 


C:FIU FlFCr 290 UF *50-101 200VOCt< 


5628° 


3202OlF2fl0iB2A-D0B 


A1C2 


uiSO'laAS 




CsFXC ELECT 2100 UF 676- lOt 40VOCN 


66286 


32D?12G040AB2A-D0e 


A U, . 


UlHC>ldu9 




CsFXO ELECT 3400 Jf 476- LOt 2SV0C4 


66289 


320342G029AR2A-D08 


AlLA 


01»0*ld07 




CsFXD ELECT 240 UF «60-)Ot 20OVOCM 


66280 


32029 IF POP* R?A-nOfl 


AUl 


li.00' 0«)43 




IKSULATORsTSTR HOUNT IftC ( TO-3 > 


71789 


293011 


AIM 


^Ug-uU6S 


2 


ru&CtO,375A 290V 


79919 


312.379 


• iri 


2UO*OOU^ 


2 


EUSEsCARTAIOCE 2 4HP ^ *G 


75915 


312.002 


ALr^ 


iUU-OUL2 




FUSEsCARTRlOGC 2 ARP 3 AC 


79919 


312.002 


A1^4 


eU0-U065 




l*UbtS0.376A 25UV 


/9919 


312.3/9 


ALHHl 


»04C-Ci446 


2 


FOOTlRFAh. SHOAT. NON-FllIEREO 


2R480 


5040- 0446 


A1MP2 






FCOTSRLAR* $Hl:RT» NUN-FIlTERCO 


2848 C 


9040-0446 


AlHP j 


OblbL-Al 1 J 4 




TRAN9ISTr.RSHFAT 9 INK RH 


28480 


001 60-61103 


A 


VOmCK6ll04 




TAANSISTDRtHEAT SINK LM 


28480 


00160-4U04 


AIHM» 






PANLLtRCAR. LVAS 


28480 


00162- 00209 


A IMP6 


Ovlb2-C02U6 




PANELSACCESS 


284 80 


00162-00206 


AlhPr 


U\^l62-24 TUI 




SPAC8RUVPS 


28480 


00162-24701 


AlMPd 


uOU2>bUUl 




6RACKLT AS&TSTRANSfOAHER 


26480 


00182-61201 


AlUi 


i&>4-04l7 


2 


ISTRS6I NPh 


284BO 


1854- 0417 


AiU2 


iC54>ij06i 


2 


tstr:6I npn 


80131 


7N3059 


&1C i 


lbS4~u063 




TSTR:Si NPN 


80131 


2N3055 


AUA 


lbSA-0417 




TSTRsSI npn 


28480 


1844-0417 


Air A 


91bJ-ll29 




TAANSEuAHLRtPOteER 


234PC 


0100-3401 


AlXill 


Uu0-v04l 




SCCKEtsfRANSISTDft 


71789 


U3.32- 10-013 


A1X«|2 


14!UU>004 1 




SLCKETsTAANSIsrOR 


71789 


133-32-10-013 




UVU-UU41 




SCCFtliTRANSISTOR 


71785 


tj}-»j-io-on 


AlXt.4 


IZ00-0U41 




bULKtiSIhANSiSTUK 


M789 


133-3^-lO-Oli 


A lAl 


00184*6e&11 




A&STsLUtt VCLTA6E RfCTIMER BOARD 


28460 


00184*66511 


AIAIC! 


0180-009I 




C FXO ELECT 10 UF «O-10» 100 VOCW 


56289 


30D106FI00DC2USM 


A1A1CR1 


19010038 


^bb 


aiooF: sii ICON n.7u aoopiv 


0471.1 

OA713 


SR 1368 9 


AlAiriR? 


19010038 




DIODE: SILICON 0.7SA AOOPIV 


04713 


SR 135BS 


A1A1CR3 


i 901 0038 




DIODE: SILICON 0.7SA AOOPIV 


04713 


SR 13589 


A1AICR4 


19010038 




DIODE: SILICON 0.7SA AOOPIV 


28460 


SR 1358-9 


A lA 1 Ck5 


i<901-0020 


0 


OlOOCsSILICON 0.79A 400PIV 


04710 


SPI398-P 


AlAlCKO 


\**o i-OQ^a 




OlOOEsSiLtCUN 0.79A 400PIV 


04713 


SPI398-9 


AIAICH? 


IS0l-0U2a 




OlQDtSSILICCN 0.76A 40QP(V 


04713 


SRl39fl-'3 


AlAlCKtl 


isoi-co2a 




OICOElSiLlCON 0.76A 400PIV 


04713 


SR1358-4 


AlAlCR’J 


iVU-U41$ 


8 


DIUnElSILICON 50 PIV 3A 


26480 


l«0l-0*H 


AUltklU 


ISiU-uAlS 




OlOUEISIUCCN 50 PIV 3A 


28A80 


1901-0&15 


AUU.Kl 1 


lVUl>0414 




OinOESSILICON 60 RIV 3A 


26460 


1901*0414 


AlAlkeKlS 


14V1-041S 




OlOOCfSILtCOK 90 PIV 34 


24480 


1901-0419 


AlAlChl3 


l^Wl-0414 




DIOOEsSlLtCCN 90 PIV )4 


28460 


1601-0419 


ALAICRIA 


1VOI-OA15 




UlOOesSILICON 90 PIV 34 


284BO 


1401-0419 


AlAUKlS 


140I-U415 




DIQOESSILICON 90 PIV 34 


28460 


1401-0419 


AIAICH16 






DIO06I6ILIC0K 60 PlV 3A 


2946C 


1991-0419 


AU1CK17 






UlLiOE'.SILICCh 0.75A AOOPIV 


04713 


4fil396-9 


AUlCRlb 


19b 1-0028 




DI00E:SILICCN 0»76A AOOPIV 


04713 


SP1348-9 


AIAILKI) 


19in*0b2B 




UlODEsSILICCK 0.75A AOOPIV 


MTU 


5Rl358-<> 


AUICR^O 


L4C1-U92B 




OlODtsSILlCON 0.76A 400PIV 


04719 


4R1358-P 


AlA ICR^I 


19U1-U04S 


4 


DIOOESSILICCM 0.7$A lOOPlV 


04713 


SPl35*-7 


A1A1CR22 


lVUl-OkJ4S 




0|00L:$1LICCN 0«79A lOOPiV 


04713 


SP1350-7 


A lA lAl 


07b7-OJ42 


2 


RspXO PET PLH lOOK UHH it i/4M 


28460 


0757-0347 


A1A1R2 


U7>7-034i 




AtPXO ACT PLP LOOK OHM It 1/4H 


28480 


0757-0342 


A1A1R3 


Ofiiouuie 




H: FXU Mtr OX 2/00 OHM 2« IW 


28A80 


D/60-0016 


A1A1R4 


07570060 




R: FXD MET FLM 2A.3K OHM l« 1/2W 


049} 


0757-0060 


A1A1VA1 


1902-0697 




OlOOE: BREAKDOWN S6.2V 5% IW 


26480 


1fln7-0697 


AlA^ 


00184 66606 




A$$YaO« VOLTAGE REGULATOR ftOARO 


284R0 


00164-66509 


AIA&M 


0140-0176 




C: FXO MICA 100 PP 2% 


2848U 


U14U-0I/6 


A1A<L^ 


0160-0269 




ClFXD ELECT 1*0 Uf «60-10t 160VDCH 


96289 


30D109F19ODA2-0SH 


ALA^C3 


OUU-0089 




C:FXD Al ELECT 10 UF 450-lOt I60VOCH 


96269 


300104F150D02-DSH 


AU.>(.4 


0160-0161 


2 


CSFXD MY 0.01 UF lOt 200VOCH 


56289 


192P10392-PIS 


.aIA^cS 


0140-0068 


2 


C:FXn Al Ft fCT 60 Ilf 476-IOt 29VDCU 


96289 


300406002 SCC2-D5M 


AiA^Cb 


C17i.r-0040 


% 


CtFXD MV 0.047 UF lOf 2O0VOCU 


4428 P 


1P2P4T302-PTS 


AiA«:C7 


0 l8c-uj^O 




CtfXO *L (LECT 90 UP *7S-IOS 29VOCM 


94289 


300906C024CC2-DSM 




oid»ooed 




C: FXO AL ELECT 60 UF -^SO 10% 1EOVDCW 


60286 


300 1 0OF 100002 DSM 


AlA^Ul 


19U1-0U4O 


18 


DIODE rSILICCN 30"A 3QHV 


0726 3 


FOFIOPP 


A1A2CH2 


ISC 1-0040 




UID0E:51L|CDA tOXA 37MV 


0 729 3 


FUGI08H 


A1A2CK3 


1901-0026 


6 


OlODEtSUICON 0.75A 200PIV 


04713 


SR134R-8 


A1A;'1.K4 


1901-0060 




OICOFtSILICON IONA 50«V 


07263 


FOGIOSA 


AlA^Ck$ 


19OI-0040 




oinoEssriicoN toha touv 


0726 3 


FDG10S8 




IVO 1-0040 




OlOOEsSHICCN 30HA 30UV 


0726 3 


FC1G10B8 


*1A^CK7 


W01-U024 




OIOOE sSIliCCN 0.7^4 200PIV 


04713 


SA13SP-8 


AIA2E1E8 


2110-0264 


4 


CLiPiPUSE 0.290** 014 


41906 


6008- 32CN 


AlA^JJ 


1291-163J 


1 


CONNECTOKsPCri X 191 19 COKT4CT 


Tl7«9 


2 92-15-30-310 




16S4 0234 


4 


TSTR: SI NPN 


S01S1 


2NJ440 


A1A^02 


ld54-bC71 


16 


ISTRlSI NPN (SELECTED PKUN 2N9704I 


2846 0 


1654- 90 ri 


AlA2ij) 


1634-JU71 




TSTR:$I NPN( selected FROM 2N3704I 


28480 


1644-0071 
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Table 6-2. Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


IVlfr Part Number 




Us«-^oM 




ISIPtSI KPMSELECKO F«CH 2N3T04I 


28480 


1854-0071 




IKSA- 




TSTR:SI NPN 


80131 


2N30S3 




lB^A-gu71 




fSTRsSi NPMseucrcn punM ?n27A4I 


2R4A0 


1 854-0071 


AiA«;v/ 


14S4-007A 




TSTUtSI nPN(5gLCCT(0 ^RCH 2 n*7041 


28480 


IR54-0071 




lb5A-*;y7A 




r&TRtSI kPMSbL5CT£U PROH 2M37041 


28480 


1654-0071 




i«>4-0y3s 




T3TKS5I hPA 


8013 1 


ZN3053 




U^4-i>yM 




rsrussi ^rMS^^.{CTCO f«g" 2N3T05I 


29400 


1954-0071 


AlAZgll 


lb94-007| 




ISIR:S1 NPNIStLtCIbU 7KQM 2N5704) 


28480 


1954-0071 




ia5A-oy7j 




TSTAlSI hPM&eLECTEl) FROM 2N37041 


28480 


1654-0071 




l«^4«v03S 




TSIR:$[ ^PN 


80131 


2N3053 




10<jA«Og71 




tSTKsSI KPMS7IFCTFD FRCH ^’NJTnAt 


28480 


1 854-0071 


A lA^gl^ 


l9^A«0bM 




T$Tft:$| i4PMSCLCCTCl> PROM 2N37041 


28490 


1654-0071 


AU2U16 


Ib*)«i-y07J 




ISTtUSI KPMSCL6CT60 PRCH 2N37047 


28480 


1654-0071 


AlA^C 1 


O707’U71i 


1 


Rtrxo FLP 110 OHH 12 1/4H 


28480 


0757-0713 


A IA«K4 




6 


RsPXu *<er FLP 2»74K OHM It L/dH 


28480 


075 7- 0281 




L7^7«b«r6b 


2 


K:7XU H(| J>LF lUUR UHH It 17 OH 


28490 


0757-0465 


AU2KA 


Ue 


2 


RSFID HH 6.2 UHH 5t 2H 


28480 


06U- 0059 


AiA^K^ 


o7S7-Lv60 


2 


K:FX0 HtT FLK 24.3K QHH It I/2W 


28480 


0757-0060 


AiA2k6 


l,7-.T-00«.U 




P:FXD HET FLH 24.3K OHM It I72« 


7B4B0 


0757- 0060 


AIA^m7 


o7S7-0<i3S 


3 


aiFXU FLI' 3920 UHf It I/8M 


28480 


0757- 0435 


A lA^he 


y 7^7-C4 J** 


<7 


AsFXU MiT FL«r 5.1IK OHM It l/9w 


2B4R0 


0757- 0438 


A 


C75 7-t 044 


2 


AtFXU HtT FIH 23.2K OmH |t 1/?H 


28480 


0757- 0044 


AlA«nI^ 


y 7^7-g4:5 




KtPXO Flf« 3^20 wn It 17BH 


28490 


0757-0435 


AlA^Nll 


^lwg-177j 


2 


K:>AK hPt IK CHM 5T lYPE H iw 


28480 


2100-1773 


AlAchU 


y7!i7-Uf67 




KSFAO M.P 43.2K OHK It I/4M 


28490 


0757-0767 


»IA?H3 


0dli-nA6 




kifnr. HH 0.36 0H¥ 5t 2H 


29480 


OBll- 1746 




0757-1,70/ 




RtfXU FL*> 43.2K CHH 11 U«H 


28480 


0757-0767 


AiA^rlL^i 


L757-y43b 




H:rxO MET FLK 5. UK OHH IX l/aii 


2B480 


0757-0436 


A1A«;. lo 


i:7*j7-lJ7h7 




RSFXC FLP 43. 2K CHH It 1/4N 


2B4B0 


0757-0767 


AlA*ki7 


g/&;-04Jl 




tisFXn MFT FIT* 2.43K OMH It l/RW 


2B4B0 


0757-0431 


AlA«^lb 


J7S7-C27A 




PsFVC T*EY flh i.Ott OnH It l/l« 


2A4B0 


0747-0973 


A1A« ilV 


07&7^W«A> 


5 


AtFXD Utr FLM 2.00K OKM It 1/0W 


28480 


0757-0283 


A 


« Wv- I77i 


2 


ftaVAK MM SOO OHM $Y TVPfc N IW 


28480 


2100-1772 




07&7-g4^« 




HSPXO HFT FIH 5«I|K OHM It 170H 


26480 


0757- 0438 


A iA^K^e 


Uel 1-1744 




XsFXO MH 0«36 Ohm 5K 2H 


28480 


0811-1746 


A iA^K<:; 


u7^7-u7yv 


4 


AtFXU FLM >1,IK CMK It 1/4H 


29480 


0757-0769 


4lA^K2A 


t 757-04 ?6 


5 


KIFXO Mtl ftr 4«3?X UHM IX I78H 


28460 


075 7-0436 


A 


0/S7-O5J0 


1 


kstXU KET FLK 2.21K JHN It 1/tM 


28480 


0757- 0430 


AlA^kM 


s)757-u7o^ 




R:FXO FLA 51.1ft CHH It 1/4W 


2B4B0 


0757-0769 


A 


U7S7-C2«»l 




RSFXU Hbf FLM 2.74ft QHH It l/tH 


28480 


0757-0281 


A 


5.757-04^0 


1 


RsFXO HST AIM 1.62ft TlHH It 1/tW 


2R4B0 


0757-0426 


A 


2lOU-ink 




HtVAR MW 500 Ohm 5t 1VPE N IM 


2B4B0 


2100-1772 


A |4.K 


0 757-0425 




KSFXU FL<* 3920 OHM It 1/6W 


26480 


0757- 0435 




0 7b 7-0 Jt- 7 


2 


Rtrxo MET fLM lOOR OHM It 172H 


28480 


0757-0347 


AtAcK3< 


0757-C^bl 




fUFXU HFI FIK 2»74K OHM 1« |/«» 


29480 


0757-0281 


AlA«K3i 


CcU-uU5b 




ft:FXU H» 0.2 UHM 5t 2H 


26490 


0912- 0058 


AIA.’K J4 


y 75 7-g76S 




KSFXD MM 51»IK UHM It 1/4H 


28460 


0757-0769 


AlAJf.tS 


g757«o 76b 


2 


KtFXn FIN 47. 5K OHM It |/4t< 


28460 


0757-0763 


AUVk^C 


U757-UL44 




kSFXD MET FLH 33.2K OKM |t |/2H 


28480 


0757-0044 


A lA^’Ai/ 


g'7b7-U367 




RSFXU MET FLM tOOK QHH It 1/2W 


28480 


0757-0367 


AlA2k. iA 


g 757-U450 


) 


RtFXD MET FLM 22.1ft OHM It 1/tH 


29480 


O7S7-&4S0 


AlA2i- 


y 75 7-C2*'i> 


5 


KsFXU MET FLM IK OHM It l/6U 


28490 


0757- 0280 


A lA^nAO 


ilyv-1774 


1 


ksVAR UH ?K OHM 5t TVRC H IM 


29480 


2100-1774 


AiA^nAl 


V 7b 7-6706 




ksFXU PLM 47.5K OHM It I74a 


26480 


0757-0766 


AiA^KAfc 


6667-‘'6l 1 


2 


RsFXO COMM 5eO Ohm lOt |/2 m 


01121 


FR 5611 


41A*I^»l 


U51-y2y6 


5 


CCNftECIORSbOCKtT 0.15 BOV 0|A UHON 


562^1 


Sftl-400 




1<51-0^U6 




LUhMCIIlKISOCKCT 0.15 ROV DIA TEFLON 


98291 


SKT-400 


aU<IP1 


1^5l-u206 




CCiM>FCTC«riOCK(T 0.15 SOY OU TEFLON 


98291 


SftT-400 


A JA,' 1 (>4 


1251-OPL6 




CLMNEClURsSOCKET C.15 BOY 014 TEFLOM 


98291 


SKT-400 


A U<V«<1 






OlOtiF HkFAKOr.Uh:5.23V St 400 MM 


28480 


1902- 3096 


A IA^VKa 


4*.w2-y7b7 




OICDCT.C. RkFCAEHCE IN933 


04713 


1N93 9 


A.. 


oyiu^-cuoJy 




AStTtCOMTRCl MOUUIC 


28460 


00182-60030 


A^C» 


yl«y0155 


3 


CSPXO 1 LeCT 2»2 OF 20t 2CV0Cl> 


562 69 


150D225X0020A2-DVS 




yl6y-^V6l 


2 


CtFXU MICA 562 > RF 2X 300VOCM 


04062 


«DM 20F1 5625103C 


A^C P 


ul60-i’S61 




CS7X0 MICA 5625 PF ?t 3Q0VUCH 


U4 062 


R0M2OF15825I&3C 


A^L4 


olSU-0C05 




C:FXD AL ELECt 10 UF *50-l0t I50V0C. 


56289 


300l06F150D02-rS>< 


A7C?> 


O1SO0Od4 




C FXD ELECT lOOUF *75 tO%25 VOCW 


56280 


»Dl07ftO?5DD2 DRM 


A2C6 


OieODO$4 




C FXOFIFCT 100 Uf *7S-m?S VOCW 


56289 


30D107GOKDD2DSM 


A2C7 


0l60 407d 




C FXO MV 1500 PP 4ft VDCW 


56290 


430P152CMO 


A^VH 1 


ivui-wyy6 


4 


OICOItttUCOK UOV 


0X295 


UG-R8R 




ivcl-yy<^6 




OlOOAsSillCuT* 120 V 


01295 


UC-88A 




l*»g l-CySb 




DIOOEstlLKON UOV 


01295 


UC-988 


A<fi.RA 


19g 1-0045 




OlUOb tSUlCCN 0.75A lOORIV 


04713 


SR1358-7 


A?CkS 


i5oi-au*5 




OliXIEISIUCLK 0.75A lOUPIV 


04713 


SK1356-7 


A^t Si 


.l40-0i46 


1 


LAHPilSCAMDESCChr 5V 


71744 


7210 


A^Ll 


1510-OU^b 


2 


eiMOINU POST 


284BC 


I5IO-O03B 


A<^ r / 


C>yU-l644 


t 


URMJNALtSOLOER STUO 


17117 


4338-67-0 


A«!C * 


< 1 




CL1P:FU5( 0.250" 01A 


91506 


6008- 32CN 



Scv hiEroductioK to this si-clioii for ord?rii>e intonnaiion 
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Replaceable Parts 



Model 182C 






Model 182 C 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


IVIfr Part Number 




0360-1653 


16 


TERHIMUiPIN (CD* 2601 


00000 


OSD 


4286 


0^42-004^ 


12 


TEAH]NATI0M2CR(HP LUG FOR 0.04650 PIN 


ooooo 


06D 


A286 


O362-02A4 


3 


T£ANINATKjN«CA|H6 LUG 


91884 


2411225-14 


42L) 


9140-0115 


1 


COILSFXO AP 22 UH 102 


99 BOO 


2150-32 


A2MP1 


1450-0404 


1 


LCNSiCtCAA 


2B4B0 


1450-0404 


A2MP2 


00103-6T701 


1 


OASCsPlLOT LIGHT 


28460 


00183-67701 


A2HP3 


UU182-6U2gA 


1 


PAHeUFRQAT GONHIOL 
1 INCLUDES A2C2) 


28400 


0DI82-8O203 


A2MP4 


00182«0i210 


1 


8R*CKET:CONTROL 


26460 


00162-01210 


A2HPS 


0370-0651 


4 


BE2EL:PU5HeurrO«l KNOS BLK NYLON 


2B6B0 


0370-0*51 


A2HP& 


0370-0450 


1 


KNOOtPUSHOUtfOM SUtTCH. BLK 


71590 


J5230S 


A^MP? 


00182-47401 


3 


KNOB ASSvtAeeOw 


28480 


00182-47401 


A2HP8 


001B2-47401 




KNOB ASSY 8 ARROW 


' 28480 


00182-67401 


A2MP9 


00182-67403 


1 


KNOB ASSVSOFF 


28460 


00182-67403 


A2MPI0 


1490-0966 


1 


BUSHINGsPCTENriOHBTER 1/4-32 EXT THRO 


00000 


080 


A2f«PU 


OOIB^-23706 


1 


SHAFIIEllENDtR 


284B0 


00182-23706 


A^HP12 


1490-0641 


1 


COUPLINOsSHAfT 0»127« 10 


26480 


1*90-06*1 


A2MPU 


1400-0024 


3 


CLAHPtCASLE NYLON 1/4 OlA 


71616 


CPC-1953-** 


A2U1 


1654-0234 


2 


TSTRrSl NPN 


B0131 


2N3440 


A202 


1656-0236 




ISIRiSI KPN 


B0131 


2Nt440 


A2Q3 


1854-0053 


1 


TSTRrSt NPN 


80131 


2N2218 


A<H1 


C757-0453 


1 


RtPXO MET FLU 30«IK OHM it 1/6W 


28480 


0 757-0453 


A2A2 


2100-2917 


1 


ftsVAft WH SOK OHH 20t 1/2W 


28480 


2100-2917 


A2A4 


0698-3158 


2 


RSFXO NET FLH 23-7K OHN It 1/6W 


28480 


0696-3158 


A2H<» 


2100-2031 


1 


P8VAR 50K OHP lot LIN I/2W 


28480 


2LOO-203L 


A2Pti 


0757-0656 


1 


RSFRO NET FLN 33. 2K OHH IX 1/BM 


76680 


0757-0454 


A2R6 


(.757-0660 


1 


R:FXO MET FLN 61-9K OHN It l/BW 


28680 


0757-0**0 


A2R7 


0757-0456 


1 


RSFXO MET FLK 43.2K QHH it l/$M 


28460 


0757-0456 


A2RA 


2100-3002 


2 


RSVAR lOK CHN 


7R4R0 


Rin(vion2 


&2k9 


0757-0468 


4 


RsFXD FLH 130R OHM It l/8W 


2B4B0 


0757- D448 


A2A 10 


0663-0275 


4 


R8FX0 COMP 2»7 OHH 5t 1/4W 


01121 


C8 27G5 


A2K11 


0757-0283 




RsFXD nCl FLH 2»00K OHH It I/6W 


28480 


0757-0283 


A2K12 


0757-0407 


6 


R:FXD mei FLH 200 OnM it 1/8M 


28480 


0757-0407 


A2ftia 


0757-0190 


1 


fUFXD NET FLN 20K OHM It l/itf 


2848 0 


0757-0190 


A2RU 


C761-GUU6 


1 


R:FXD mu ox IOK OHH 51 IW 


2S6B0 


0761-000* 


A2R15 


0757-0468 


1 


RSFXO FLH 130K OHH It 1/8H 


26460 


0757-0*68 


A2P16 


0757-C468 




RSFXD FLP nOK OHM It 1/8V 


28460 


0757-0468 


A2K17 


0646-5421 


1 


RsFlO MFT FLH W.82K OHM O.lt l/?li 


26460 


0698-5421 


A2K18 


0690-5419 


1 


RtFXD FLH 1.95 k ChM 0.19 l/8w 


28480 


0498.S4I9 


A2Aig 


0698-5418 


1 


RSFXD FLM 50 OHM O.lt \/ 9 ¥ 


26460 


0498-5418 


A2A20 


2100-3002 




RSVAR IOK CHM 


28480 


2100-3002 


A2K21 


2100-3001 


1 


R8VAR 5 HEOCHH 


28480 


2100*3001 


A2K22 


0698-5678 


1 


RSFXD FLH 16.25 HeOUHH St IW 


28460 


U698-56ra 




210U-3(Kl3 ' 


1 


RSVAft 5K CNH 


28660 


2100.3003 


A2R24 


0757-0281 




R: FXDMET FLM 2740 OHM IK1/8W 


28460 


0757-0281 


A2P2S 


0684-3901 


1 


RSFXD COHP 39 OHH lOt l/4U 


01121 


C8 9901 




nui-i5(.>i 


1 


SWlTCHsTCGGLE OPDT 


G93S3 


73181 


A2»2 


3101-1374 


1 


tWlTCH: PUSHBUTTON DPOT 


28480 


3101-1374 


A2a1 


00182-41605 


1 


CABLE ASSVt 
1 INCLUDES C5 AND C6> 


28480 


00182-61405 


AJ 


00182-60021 


1 


ASSrslNIERCONNECT NOOULE 


284B0 


001BZ-6002L 


Aiei 


0360-1653 




TERHI6ALSP1N IU7A 2601 


00000 


ORD 


«3«1 


0C182-66517 


1 


ASSTtHCTHER BO*RD 


28680 


00182-6*517 


A3J1 


1251-0137 


1 


CCNNECTQRSPC 32 CONTACT 


02660 


26-4200-32S 


A3J2 


1251-2572 


1 


CONNECTOR! PC EDGE 22 FORK CONTACT 


9535* 


9|.«922. 0702-00 


A3J4 


1251-0213 


3 


CONNECTOR tRC EDGE IS CONTACT 


9535* 


91-4915-170D-00 


AiJS 


1251-0213 




CONNBCTOft:PC EDGE 15 CONTACT 


95354 


91-4915-1700-00 


A3J6 


1251-0213 




CCNNECT0R8PC EDGE 15 CONTACT 


95354 


91-4915-1700-00 


AdNPl 


00182-01204 


1 


BRACKET sHCTHER BOARD 


28480 


00182-01204 


A3MP2 


1400-0024 




CLANp, CABLE NYLON 1/4 OlA 


71616 


CPC-1953-4A 


A3HP3 


04UOUU10 


1 


GKOMMbT:VINYL a25CT I.D. 


OQOOU 


OBD 


A3MP4 


00162-00605 


1 


shield:*. c. 


26*80 


00182-00605 


A3H1 


CC182-61609 


1 


CABLE ASSYSCCAX 


26460 


00182-61609 


A3M2 


00180-61650 


1 


CABLE ASSTSSHEEP OUT 


26480 


OOI60-6I6SO 


A4 


00182-60004 


i 


ASSTSAt PCtfER 


264R0 


001R2-60004 


A4C1 


0140-3464 


3 


CSFXD CAR FEED-THRU 1000 PF 20t lOOOV 


72962 


2432-009 X5U 102M 


A4C2 


0I6U- 3484 




CSFXD CER FEED-THRU 1000 P^ 20* lOOOV 


7296 2 


2432-009 X5U 102M 


A4tl 


04UO-0018 


1 


0 A CMHE7S CHANNEL LKSHAPEO 


9S9B7 


HG-IOI 


A4&2 


0262*0063 




TERMlNATICNsCRlMP LUG FOR O.D46SO PIN 


OOQOO 


060 


A4FI 


2110-0005 


1 


FUSE;CANrHlOG£ I.B AMP 125V 


71400 


MOL 1.6 


A4F2 


2110 0020 


I 


FUSE;0.eA 250V SLOW-BLOW 


75915 


313.800S 




1251-2357 


1 


50(Ker!3-PIK »IE POWER RECBPIRClE 


82389 


EAC-301 


A4J2 


1510-0036 




BINOING POST 


28460 


1 510-0036 


A44. i 


9170-0013 


1 


COJL:CORE« TOROIOf GREEN 


726S6 


CF-102*H 


A^HPL 


00182-60201 


1 


PANEL ASSY 8 REAR 


28480 


D0162-6020L 


A4MP2 1 


00162- 00601 


1 


ShIELOslINE FlLfbR 


26480 


00162- 00601 


A4HP3 1 


OOLAO-01246 


2 


BKALKfcCORCUNP LINE FILTER 


28*80 


00180-012*6 



See introduction to this section for ordering information 
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Replaceable Parts 



Model 182C 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4HP4 


00182*01209 


II 


8RACKE7SLINE FICfEA 


28490 


00162*01209 


A4SI 


dl01*U97 




SHirCHISUQE OPOT 


82369 


UA-1793 


A4MI 


00482-61604 




CA8LE ASSYUINE 1 


26460 


00182*61604 


«4XI-t 


lAoo-ooaA 


2 


FUSEHCLOEB: EXTRACTOR POST TYPE 


75915 


3A20IA 


AMP2 


lAOO-OOSA 




FUSEKOLIXRSEXTRACTOP POST TYPE 


75915 


342014 


A9 


nQia2>60Q35 


1 


ASSV MD9IZ0NTAL AMPUFICP MODULE «Sm fi«iK«8 7.) 


284B0 


00182 80036 


A6A\ 


001B3$8&18 


1 


AS$Y:H0AI2CNTAL AMPLIFIER 1$*v figure 6*7 fgt 


28480 


00182-66018 








ASpmtnoi included wlih ASAD. 








046V-0I62 


10 


Cifxo HY 0e022 UP lot 200VOCH 


962 89 


192P22392-P75 


*SC2 


oieu'uuz 




ClfXO AT D.a22 UF 10« 200VDC6 


66289 


i9tprr392-PTs 


asC3 


0460-0197 


4 


CtFXO ELECT 2«2 UF lOt ZOVUCM 


66289 


15OD225X90Z0AZ-0VS 


A5C4 


01BO-OIS7 




ClFXO FLCCT 2.2 UF lOS 20VDCH 


56269 


1 50D225X9020A2-0VS 


ASC9 


0160-0162 




ClfXO AY 0.022 UF lOI 200VDCW 


56269 


192P22392-PTS 


AiCt 


0160*016l 




ClfXO HV 0.01 UF 101 200VOCM 


5A2B9 


102P10)92*PTS 


ASC7 


01A0-O16« 


1 


CtFXO MV 0.1 UF lOf 200VDCM 


56269 


192.1 0492-PTS 


ASC4 


OI70-OQ22 




CSFXO HV O.lUF 20t 600V0CU 


09174 


fVPE 24 


A9C9 


0121-0060 




C»VAR CER 2-8 PF NPO 


72982 


538-011 4 2-8 


A9C10 


0160-2280 




CiFXO C6R 6*1 PF 6O0V0CH 


72982 


70l*000*COHQ-5196 


AHll 


0160-2201 




CSPXO niCA 91 PP 68 


72136 


ROHI5E710J1C 


tSC12 


0131-000* 




C:VAR niCA 16-lSO PF ITSVDCV 


72136 


ISI4I0-3 


ASC13 


0160-2020 


2 


ClFID MICA 910 PF SX lOOVDCM 


00«53 


R0M15F911J1S 


ASCU 


0160-0162 




ClFXD HY 0.022 UF lOX 200V0CW 


56269 


192P22392-PtS 


ASCIS 


0160-2020 




CiPXD MICA 910 PF St lOOvOCH 


0SR53 


B0M15F4IIJI5 


ASC16 


O160-O162 




CtFXO MV 0.022 uF lOt 200VOCW 


56289 


192P22J92-PTS 


A$C17 


0 160-0142 




ClFXD HV 0.022 UP 10 t 200VDCW 


56289 


192P22392*prs 


A9i;u 


0180-0197 




CsFXO ELECT 2*2 Uf 108 20VOCM 


54289 


15^225X902062 *PYS 


A9C19 


0l«O-0l*» 




CtFXO ELECT 2*2 UF lOI 20VDCM 


56289 


150D225X9020A2-OYS 


ASCZO 






NOT ASSIGNED 






ASC2I 


0132-0007 


3 


CIVAF POir 0.7 TO 3.0 PF 3SOVOCM 


72912 


535-033-4R 


ASC22 


0160-0 162 




C:FXO HV 0.022 UF 108 200V0CH 


56269 


192P22392-PTS 


ASC2) 


0170-0040 




CsFMO NY 0.047 UF lOt 200VOCH 


56269 


192P47392-PTS 


A5C 24 


0132-0007 




CSVAR POLV 0*7 TO 3.0 PF 360V0CW 


72982 


535-033-4R 


A5C25 


0160-2274 


1 


CSFXO CER 0*79 PP SOOVQCW 


7298? 


30l*00O*CQK0*75sC 


A$C26 


0170-0040 




C»F10 HV 0*047 UP 108 20OVOCW 


56289 


I92P47792*PT5 


A5C27 


Oieu-0162 




C>FIO HV 0*022 UF 108 200V0CU 


56289 


192P22392-PTS 


A)C28 


0132-U007 




CSVAR POLY 0*7 TO 3*0 PP 390V0CW 


72982 


535-033- 4R 


AKHl 


1901-0040 




OlOOElSILICON 30HA 30HV 


07263 


P0G1088 


ASCR2 


191)1-00*0 




OIDDElSUICOh 30HA 30HV 


07263 


FDC1066 


A5CR3 


1901-U04G 




DIOOeiSlLlCON 30HA 30HV 


07263 


FDBI088 


A5CA4 


SG80-0464 


4 


OICOE$S1L1CON 30 200M 


28480 


5080*0464 


A5CRS 


S06G-0464 




niQOFSSILICDN 30 200H 


28480 


5090-0464 


A5CU6 






HOT ASSieNCO 






A&CR7 


190 1-0040 




OlOOEtSlLlCOH 70HA 30WV 


07267 


F0CL088 


A9CR8 


1901-0040 




DI00ESSILIG06 30HA 30WV 


07267 


F001088 


AdCR9 


9080-0464 




OIOOEsSILlCON 10 200H 


28480 


5080- 0464 


ASCKIO 


9080-U464 




UIUUESSILICON 30 200H 


28400 


5080-0464 


Ascmi 


190 1*0040 




OlOOESSILlCON 30HA 3CWV 


0726 3 


FOCI066 


ASEl 


12SI-2039 


2 


CCNHECrORIIEST POIHT. CORD 4ACA 


2F960 


1 251-2039 


ASE3 


atso-nsa 




TERM1NAl:PIN 


78480 


0380-1788 


ASJl 


12M-0083 


6 


CONNECTORsBMC 


02660 


31-221-1020 


ASU 


9140*0179 


6 


COIL/CHOKF 22.0 UH 108 


2848D 


9140-0179 


A$l2 


9140*0179 




COIl/CHaKC 22.0 UH lOt 


2RA8D 


9140-0179 


A$L3 


9140-0179 




COtL/CHQKE 22.0 UH lOS 


28480 


9U0-O179 


ASIA 


9170*0029 


2 


CORESFERRITE READ 


02U4 


56- 590-65A2/4A 


A9HPI 


00162-00201 


1 


PAMELiFRQhTf HORIZONTAL 


28480 


00182-00201 


A9HP2 


00182-01202 


1 


BRACRET; HORIZONTAL 


28480 


OO182-O1208 


ASHP3 


00102*67401 




KNOB ASSYIAARUN 


28480 


00182-67401 


A5NKA 


0U162-67A0A 


1 


KNOB ASSYlCAL 


26400 


00162-67404 


ASMPS 


00182*67406 


3 


KNOB ASSYIPUSHBUTTON 


26480 


00162*67405 


ASMP4 


0370*0461 




RF/ELfPUSHRUTTON KNOB BLK NYLON 


28480 


0370-0451 


A6MP7 


1400*0326 




CLAHPtCABLE O.LZS* DIA 


00000 


ORD 


A3nP8 


1206*0067 




HEAT SlNKsSEHlCONOUCTOR 


05820 


224-CR 


A$til 


1055*0042 




TSTAtSl FCT 30V 


01295 


2N1S95 


A»y2 


1864*0218 




TSTRsSI NPN 


80131 


2N7904 


A303 


1860-U19B 




TSTRS6E PNP 


80171 


2N2695 


A3Q4 


1854-0019 


5 


TSIRISI NPN 


26480 


1674* 0019 


ASQS 


ieSA-0bl9 




TSTRsSI HFN 


28460 


1654-0019 


A506 


1854*0071 




TSTRsSI MPNI SELECTED FROM 2N3704J 


26480 


1854-0071 


A3Q7 


1854-0019 




TSTRSSI NPN 


26460 


1854-0019 


AS08 


1861-0009 


2 


TSTPiSI PNP 


28480 


1853-0009 


A3Q9 


1894*0419 


2 


TSTRsSI NPh 


04713 


SS657 


A9Q10 


1863*0038 


3 


TSIRISI PNP 


28480 


1857*0078 


ASCII 


1899-0009 




TSTRsSt PNP 


2848 0 


1853-0009 


A36I2 


1864-0419 




TSTRISI NfN 


04717 


SS657 


ASQ13 


1853-0038 




TSIRISI PNP 


28480 


1853*0038 




068 *- ton 


2 


RIFXD COMP too OHM lOX l/AH 


01121 


ce loll 




0683-0275 




RlFXO COMP 2.7 OHM St 1/AV 


0U21 


C0 27C5 




0767-0388 


1 


RSFXO FLR 30.1 OHM 18 U8M 


28480 


0757*0380 



S«« introduclion to this section (or ordering information 
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Model 182C 



Replaceable Parts 



Table 6-2. Replaceable Pans (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




C757«C1S6 


1 


AsrXC Hfl FLN 1.6 NEGCHN It 1/2W 


28480 


0757-0158 




U7JJ-02H7 


1 


P2FXn CAKRCK 2 1<E00H*I It I/2M 


2P480 


0727- 0?S7 




07b7«teJ44 


2 


(CPIO H£T PLk 1.06 HFGOHk It 1/4W 


26460 


0757- 0344 


a>h; 






ASFKO CUMP 100 CHM LOt l/4W 


0112 1 


CB 1011 


AVfsb 


V7V7-U367 




A«FX0 MET FLH tOOK QtW It 1/2N 


28480 


0 757-0347 




W757*b4lb 


4 


kspxg rtCT FlP. 511 OM" U l/th 


28480 


0757-0416 




J777-UA3A 


s 


H3FA0 MET FL/* 3«69A OHH it i/6M 


2848 0 


0757-0434 


UbKll 


210u-^GaC 


2 


ASVAR FLH 20H OHM 101 UN 1/2H 


28460 


2100-2030 




0757-0447 


1 


ftSFXl) MET flP 16.2K DHN It l/8te 


28480 


0757-0447 


Ai^ia 


J757-U4C7 




R:FXD met FtK 200 OHM It 1/8K 


2B4B0 


07S7-0407 




C64e-3&47 


1 


A:FX0 HPT r.X 15« CHM St 2U 


2A4R0 


0696-3647 




c757-C42o 


2 


R:PX0 FiW 1.3K GHM It I/8M 


26460 


0757-0426 




2lu0“:i922 


1 


RSVAA COMP 15R CHH 20t 5 CCtOC 1/4U 


28460 


2100- 2922 


A1«N 17 


C757-0774 


1 


K«FXD FLM 62«5K CHM It 1/41/ 


26480 


0757- 0774 


A9Kld 


O757-C40X 


9 


ft:FX0 MET FLM 100 OHM It l/6w 


28480 


0757-0401 


A^AlS 


C/7 f-C7V^ 


1 


HSFAU MET Ftn 6dlK UHH It l/4lf 


26480 


0757- 0792 




tlOJ-iSIb 


2 


RtVftft CEKMEI 2 X lOOK OKM 20t LIN 


28460 


2100-2998 


AsH^i 


0757-04CI 




KlFXO MET FCM 100 OHM It i/6ti 


28460 


0757-0401 




0757-C401 




RIFXC xei FLM too UHM IX 1/6N 


2846C 


0757-0401 


A5kJJ 


2lOo-x9</& 




RSVAP CERMET 2 X lOOK CHM 20t LiN 


28480 


2100-2998 


ASIr «4 


v7$7*v4Cl 




PSPXO MET PlM 100 OHM It 1/aW 


26460 


0757-0401 


A&X2S 


v7b7-C77l 


1 


PtFXO FLH 61 .OR OHM It 1/4H 


28480 


0757- 0771 




W757-C441 


t 


PtFXO MT FLM 6»25K OHM It 1/6W 


28480 


0 757-0441 


A3n^7 


\,7&7-0^e3 




KtPXO MET FLM 2.00K OHM It 1/6 m 


28460 


0757- 0263 


A9K29 


g757-0044 




RtFXD MET FlM 33»2K OHM It 1/2H 


28480 


0 757- 0044 




uTSr-UTiil 


2 


KlFXD NEf FLM 2.43K QHM 1X/1/6W 


28480 


0757-0741 


A:3ni0 


0757-0466 




illFXD FLM 130K OHM IX 1/3M 


28480 


0757-0468 


A5xii 


L757-4440 


1 


RSPXO MET FLM 7.50K OHM It 1/8M 


28480 


0757-0440 


A6A 


C757-CA27 


2 


R:PX6 met FLH 1.5K OHM It 1/8M 


28480 


07S7-0427 


AS>a?.i 


I.747-C7&) 




KsPIO HPT FLH 2.43X QHH II/I/4W 


28480 


0757-0741 


AM M 


V7>7-07S1 




PSFXO H€t FLM 2.74K OHM It 1/8W 
HUT ASSIONEO 


28460 


0757- 02 B1 


A3K3« 


0757-0443 


2 


RSFXO MET FLM ll.OK OHM It L/6w 


26480 


0757-0443 


A5X3T 


v7>7-0434 




RSFXO MET FLM 3*69K QHM It 1/6H 


28480 


0757- C4S4 


A7K39 


Q757-C646 


2 


RSFXO MET FLM 22aiK OHM l«Ot I/2M 


2848 0 


0757- 0848 


SS«39 


0757-0413 


2 


RSFXO MET FLM 392 OHM 11 1/8N 


28480 


0757-0413 


A^U4m 


0757-0736 


2 


MlFXD MET FLH 1.50X DHM IX 1/4M 


28480 


0757-0736 


ASkA^ 


0757-C407 




RSFXD MET FLM 200 OHH It 1/8W 


28480 


0757-0407 


ASXAi 


C7^7-i>gA| 


f 


R/PXn HPT FIH 12. IK OHM IX 1/2U 


284B0 


0757-0641 


A6X44 


2100- 177C 


1 


ftsVAA riW 100 OHH 5« TYPE H 1« 


26460 


2100-1770 


AM4:» 


g757-C427 




A«KXO MET FLM 1«5K OHM It 1/6H 


28480 


0757-0427 


A SiX46 


.>100-1773 




RsVAft WW IK CHM 9t TYPE H Iw 


28460 


2100-1773 


A9K47 


0797-0264 


L 


RSFXO MET FLM 190 OHH It l/SM 


26480 


0757-0284 


AM4« 


0690-3416 


2 


RsFXO RET FLM 21*9K OHM It l/ZH 


28480 


0898-3416 




2LUO-1775 


1 


KSVAH HH 5K OHH 5t TYPE H IN 


26480 


2100-1175 


ASK^O 


OeSS-J'iU 




R:FX0 met FLM 21. 5R OHH It 1/2W 


28480 


0695-3418 


A»KS1 


C757-02ai 




RIFXO R6I FtR 2.74K OHH IX 1/BH 


28480 


0757-0281 


ASAS2 


0757-0443 




AlFXn MFT PlH II. OK OHM It l/ftH 


78480 


Q7S7-0441 




c 797-0434 




RtPXO MET FlH 3.6SK OHM It l/6w 


26480 


0757-0434 


A5k»4 


C757-0413 




RtFXD MET fLK 392 OHM It l/tM 


26460 


0757-0413 


A3K&S 


C797-Cd46 




RsFXO MET FLH 22. iK OHM l.Ot 1/2M 


26460 


0757-0848 


AM >0 


0797-0736 




RSFXO MET FLM 1.90K OHM It 1/4* 


28480 


0757-0738 


A>K7? 


b/57-0407 




R;FX0 met FLM 200 OHM 11 1/6H 


28480 


0757-0407 


aiKiiB 


0757-0446 


1 


mpXD MET FLM 16«2K OHM |t 1/8W 


28460 


0757-0448 


A3i<59 


C757-Cd4l 




ftsfXD MET FLH 12«1K OHH It I/2N 


28460 


0757-0841 


AM6J 


0757-0280 




RtFXD MET FLM IK OHH It 1/8H 


26460 


0757-0280 


A%A4iI 


?l«lO-2030 




flSVAR FLH 20K OHM lOt 1 IN 1/2M 


78480 


2IO0-2OTO 




o75 7-o2d0 




R:FXD MET PLM IK OhH It 1/6M 


26460 


0757-0260 


A&K6J 


0797-C426 




RSFXO FLM 1.3K OHH It 1/6H 


28460 


0757-0424 


A3$l 


Jlol- |24t 


1 


SHlTCHSPUSHeUTfOM 4P0T 


71590 


»6 1 


A9^2 


3101-053S 


2 


SWITCH :PU3M6UTTte 2P $|HOLE STATION 


71590 


P8-1 


A9^ j 


3101-09D2 


1 


SMITCHSSLIOE SPST 0.5A 125V 


79727 


CF124-0007 


Aii5« 


3101 -ASb 




5HITCH1 PUSHBUTTON 2P SINGLE STATION 


T1J10 


PB-l 


A5a1 


00181-61606 


1 


CABLE ASSYtHOmZONTAL IINCL. El AND £21 


28480 


00181 61606 


a3b2 


00L82-61606 


1 


CABLE A$6T:C0AX 


28480 


00182-8U08 


AA 


aOIa7-4Ui)? 


1 


ISSYIH.V. DSC. RFCriFIFR BOARD 


28480 


00182-8II02 


A6C1 


Ct6O«0543 


2 


CsFXO CER 4700 PF 20t 4K VOCH 


264 6 0 


0180-0543 


A4C^ 


ol60-o944 


2 


CsFXO CER 0.022 IfP 20t 4K VOCw 


26460 


0140-0544 


A«Cd 


gl6U-0943 




C«FXO CER 4700 PF 20t 4K VOCw 


2B460 


0180-0543 


AvCA 


t/160-0944 




CsFXO CER 0.022 UF 20t 4K VDCU 


26460 


6166-054* 


Aec> 


0166-2403 


1 


CsPXD CER 1600 PF 20X 6R VOCH 


72982 


828-025-XSR6-ISSII 


At^6 


0160-2906 




C. FXO CER 002 UF 7Q% bOOVOCW 


72662 


821-519-X5V-203M 


A6CKI 


1501-0663 


2 


Uiooersi HV 


ZB4B0 


1901-0883 


AbCK2 


lSOl-0026 




OlOOElSIllCON 0.T6A 200PIV 


04713 


$R1358-a 


AbCKJ 


1S01-O026 




DIDDEISIIICON 0.76A 200RIV 


04713 


SR13S8-6 


AeCh4 


1401-0663 




OlDDEsSI HV 


28480 


1901-0883 



See introduction to this section for ordering information 
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Replaceable Parts 



Model 182C 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6LKb 


L9UL«U4SU 


1 


UlUOtSSI 30U0 PIV 


28460 


1901-0490 


A6CR6 


ISUl'OOSS 




0IO081SILIC0M UOV 


01295 


UG-888 


A6E1 


036U-16»3 




T8RH1NAL:PIN (COA 2601 


00000 


060 


A&Kl 


U6^7>2231 


1 


fiSFXD COMP 22K CHH lOt 1/2M 


01121 


EP 2231 




PlOU-lfaie 


1 


II: VAR FLH 1 MEGOHM 201 LIN 1/2U 


2R480 


2100-1618 




0757-CiA9 


1 


RSFXO MET FLM 750R OHH 11 I/4M 


28480 


0757-0145 




069b-eoie 


2 


ftiFXD fLM 30 MEGOHM 11 3W 


28480 


069P-G0ie 




797-0344 




ASFXD MET FtM 1*00 MEGOHM H 1/4H 


28480 


0 757-0344 




06a7-272l 


1 


A:FX0 comp 2200 Ohh 101 I/2H 


01121 


EF 2221 


A6K7 


04a7-l>3i 


1 


R7PX0 COMP 154 OHM |01 l/iU 


OliZl 


EB 1531 


A6Kt^ 


0698-5677 


1 


A:FX0 FLM B.25 megohm 51 IH 


28480 


0698- 5677 


A6K9 

A6n 


C6V9*80td 




R:FX0 FLK 30 MEGOHM 11 3H 
NeS.R. PART OF A6 


2848 0 


069R- 8018 


A6TP1 


12SI-Q«’U6 




CONNECrORs SOCKET 0*15 BOV OfA TEFLON 


98241 


SKT-400 


A7 


00182-6651$ 


1 


aSStiCATC ARPlIFIER eOARO 


28460 


00162-665L5 


A7C 1 


0160-0207 


1 


CsFXO MYLAR O-OlUF 5t 200V0CM 


28480 


0160- 0Z07 


ATC2 


OUO-2261 


1 


CsPXO CeR 15 PF 51 500VOCM 


78982 


3OI-NP0-15 PP 


A7C3 


0190-0^93 


1 


CsFXO CER 0«01 UF *60-201 lOOVOCM 


72982 


801-K8000II 


A 


0160-2200 


1 


CSFXU HICA 43 PP 51 


72136 


R0M15f430J3C 


A7CS 


0160-0162 




CsPXO MY 0«022 UF lOl 200VOCH 


56289 


192P22392-P7S 


A/CS 


U121-U607 


1 


CSVAR TRIKKER 0. 7-3.0 PF 


72982 


536-016 


A7C7 


G1SO-UU20 


1 


CSFXO Tl 1 PF 101 5Q0VDCU 


764R8 


TYPE CA 


A7Ca 


0331-0U8 


1 


CtVAR TEFLON 0.25>1.50 PF 600VUCW 


26480 


0121-0148 


A7C9 


0180 0029 


1 


C: FXO Tl 1 PF lOK SOOVOCW 


78488 


TYPE CA 


A7C10 


0160-Q16« 




CsFXO MV 0.1 UF 101 2O0VDCW 


54289 


192P10492-PTS 


ATCli 


CI60-gl66 




CfFXO MY 0.1 UP lOl 200VDCW 


56289 


192P10492-PT8 


A7C12 


0160-0162 




CSFXO MY 0«0Z2 UF 101 200VOQM 


56269 


192PZZ39Z-PTS 


A/C13 


U190-OU6S 




C:FX0 AL elect 10 UF ♦50-101 15OV0CW 


56289 


300106F I500D2-DSM 


A7CLA 


0160-0161 


1 


ClFXO ELECT 3*3 UF 201 35VDCM 


56289 


150O335X003582-0Y5 


A7C15 


6I40-C7U6 


1 


CSFXO MICA 67 PF 5X NPO 500VDCW 


16655 


B0HI5F670J5C 


A7CHI 


1QOI-OOA6 




OlOOEsSlLlCOk 30MA 30WV 


07243 


PDC1088 


A7Ck2 


1901-0040 




OIOOEsmiCQN 30 mA 30WV 


07243 


Fn01088 


aTCAS 


190 1-O040 




DiOOEsliLiCCN 30MA 30WV 


07243 


FDGI088 


A7CA4 


I901-050S 


1 


OIOOC: HYOFllO HOT CAFiflfCft 


26480 


19010630 


A7CK9 


lVOl-0040 




OlOOEsSILICCN 30MA 30WV 


OT243 


FOG1088 


A7CK6 


IVO 1-U02V 


z 


OIUOEISILICUN 600 P|V 


28480 


1901-0029 


A7CA7 


1901-0029 




DlOOEtSlLlCON 600 flV 


28680 


1901-0029 


A7CKS 


1901-0636 


2 


OlOOEsSUlCOR 1600 PIV 


28480 


1901-0436 


47CR9 


1901-0636 




DIOOEsSiLICOh 1600 PIV 


28660 


1901-0638 


A7tl 


036Q-16S3 




TERHlNALlPIN ICDA 2601 


QOQOA 


ORO 


A7LI 


9 140-0179 




Call/CHQRE 22.0 UH 101 


284 80 


9140-0179 


A7U2 


9170-0029 




CORESFEAAITE OEAO 


02U4 


56-S00-65A2/4A 


A7M**1 


1205-0063 




HC4T S INK 8 5£Ht CONDUCTOR 


05620 


Z24-C8 


A7U1 


1054-00 19 




T$TRS5I NPN 


28460 


1854-0019 


A7«2 


1833-0V69 


2 


T37RS5I PNP 


20480 


1053-0049 


A7Q3 


1863-0049 




TSTRsSI PNP 


20480 


1853-0049 


A704 


1836-0715 




TSlRsSI NPN 


80131 


2H3904 


A7US 


1856-0092 


1 


TSTRISI NPN 


00131 


7N3563 


A70A 


1694-0019 




TSTRllI NPN 


28480 


1654-0019 


A 707 


16Si-003d 




TSTftsSI PNP 


28480 


1859-0096 


A70U 


1054-0271 


1 


TSTRsSI NPN 


2648 0 


1654- 02 71 


A7R1 


0757-0401 




RsFXD MET FLK 100 OHM IS 1/Ow 


28480 


075T-O401 


A7k2 


0757-0709 




RsPXO FtM 5l«lK OHM 11 1/4H 


28400 


0757-0769 


A7K3 


0757-0433 


1 


RIFXO NET hLN 3.37K WIN || I/6H 


ZO40O 


9757-(i633 


A7K4 


0757-0416 




RSPXO MET FLM 511 OHM 11 1/6M 


20480 


0757-0416 


A7K$ 


0757-0442 


1 


r:fxo met flm io*ok ohh h i/bh 


28400 


0757-0662 


A7R6 


0757-0665 




ftlFXO NET FLN lOOX OHH 11 1/BH 


28680 


0757-0685 


47R7 


0757-0274 


1 


RsFXD NET FLH I.ZIK OHM It 1/9H 


28480 


0757-0274 


A7A6 


0757-0401 




RtFXD MET FLM lOO OHM tl 1/8W 


284B0 


0757-0401 


A7R9 


0757-0419 


1 


RiFXD MET FLM 481 OHM 11 l/BW 


28480 


0757-0419 


A7A10 


0757-0416 




RSFXO MET FLM 5U OHM H 1/8M 


26460 


0757-0416 


A7A11 


0757-0438 




RSFXD MET FLM 5*11K OHM 11 1/6H 


26460 


0/57-0436 


A7A12 


U757-U280 




RIPXO NET FLN IK OHM |1 1/BU 


28480 


0757-0280 


A7A13 


0757-0407 




R8FX0 HE1 FLN 200 OHM 11 1/8N 


28680 


0757-0407 


A7A14 


0757-0607 




R:FXO MET FLM 200 OHM IT 1/6H 


20480 


0T5 7-0607 


Aims 


0757-0281 




RsFxn MFI FLM 2.76K OHH IX I/8H 


5B4A0 


0757-0281 


A7BIA 


0757-0431 




RsFXO MET FLM 2*43K OHH Tl 1/8U 


26480 


0757-0431 


A7A17 


0757-0437 


1 


RtFXO MET FLM 4750 OW It t/8M 


28480 


0757-0437 


A7RL9 


0757- 0441 


1 


RsFXO MET FLM 48* IK OHM 11 1/8W 


28460 


0757-0461 


A7AI9 


0757-0724 


1 


RsFXD FLM 392 OHM It I/4W 


28480 


0757- 0724 


A7A^0 


0757-0727 


1 


RSFXU MET FLM 562 UHM 11 1/4H 


2840 0 


0 757-07Z7 


A7R21 


07Sf*0767 




RSFXO FLH 63. 2K OHN 18 l/6h 


28680 


0757-0767 


A7A22 


0757-0660 


1 


RsFXO NET FLH 11. OK OHN 18 172M 


20400 


0757-0640 


A7A23 

A7R24 


07S7-O472 


1 


R: FXD MET FLM 200K OHM l« 1/8W 
NOI ASSISNEO 


28400 


07S7O472 



See introduction to this section lor ordering inlomiation 
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Model 182C 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




07S7-C2eO 




RSFXO MET FLR IK CHH It 1/8H 


2BA80 


0757-0280 




0757-0760 


1 


KSFIO FIM 20« OlfH It 1/4M 


2A4B0 


0757-0760 


I7ft57 


C757-0AIA 




AsPXO HFf PIN SI 1 OHM it l/AO 


284R0 


07ST-0416 


A7k46 


0647-1015 


1 


AsFXO COM 100 OMK $« 1/*M 


6U2I 


CB lOIS 


A7H20 


0761-0083 


1 


MsFRD NET OX 68K QHH 58 IH 


26480 


0761-0063 


ATRJV 


W757-0AO1 




RiFXD H6T Ptn too OHM It 1/8H 


28480 


0757-0401 


A7A31 


0757-0401 




PSPXO Mtt PIM 100 CHM It 1/8N 


28480 


9757-0*01 


A7Ri2 


0757-CAOl 




RSFXU Nbr FLH 100 UHM It 1/8M 


28480 


0757-0401 


Al^ 


OOiei-66508 


1 


ASSfsSHECP GATE OUTPUT BOARD 


28480 


00181-66508 


tuci 


oieo-Giss 




C:FXO ELECT 2.2 UF 208 20VDCM 


56289 


15OO225X0070R7-OYS 


&AC2 


OlAO-0155 




CSFXn ELECT 2.2 UP 2Qt 2QVDCH 


S6289 


160022SX0020A2-OVS 


Aiil 


5020-0695 


12 


AINsSOUASCirCST A0INT9I 


28*80 


S02G-049S 


A8L1 


9140-0179 




COU/CHQKE 22.0 OH lOt 


28480 


0146-0179 


A0L2 


9140-0179 




COU/CHOKC 22*0 UH lot 


28480 


0140-0170 


A8g 1 


1854-0071 




TSTRS5I NPNISEtCCTCO FftCH 2N37041 


28480 


1854- 0071 


AdQ^f 


1854-0071 




ISIRIBI HPMI6FI.ECIED FROfl 2N3704) 


2848 0 


1654- 0071 


A0U3 


1553-0016 


2 


TSIRtSI PNP 


80131 


2N3638 


AdQ4 


1853-0016 




rSTRlSI PNP 


80131 


2N3638 


A8K1 


l)7S7»0A51 


2 


ttSFXD MET FLH 2A.3K OHN 18 1/BH 


28480 


0757-0*51 


ASR2 


0757-0436 




K:FX0 met FLH 5.11X OHH IX 1/8U 


2848 0 


0757-0438 


A«Ki 


0757-04 36 




AsPXO NET FLM 4.32K OHH It 1/8U 


2R480 


0757-0436 


tesA 


0757-0451 




RSfXD NET FLM 24. IK OHM It 1/9W 


28480 


0757-0451 


AQftS 


0757-0438 




RIFXO NET FLM 5«||K OHH It 1/8W 


28480 


0757-0438 


ABAC 


0757-0436 




ASFXO HE! FLM 4*32K OHH It |/BW 


26480 


0757- 0436 


ABR7 


0757-0431 




ftIfXO MET FLM 2«43K OHM It l/8«« 


28480 


0757-0431 


A8Re 


C757-C263 




RIFXO HET FLK 2.00K OHH It 


28460 


0 75 7-0283 


A«R9 


0757-0438 




K:FXD HET FLH 5.I1K OHH It 1/BU 


28480 


0757-0438 


A6A10 


0757-0*31 




«iFXD MET FLH 2.43K OHM IX 1/8H 


28480 


0757-0*31 


AARI } 


0757-0263 




AsfXO MET FLM 2.00K QHH It 1/8H 


28480 


0757- 62 B3 


A8D1« 


0757-0435 




RsFXO HFI FIM S.llR OHH IX 1/BH 


2848 0 


0757-0438 


ASft|3 


C683-0275 




ftSFXD COHP 2.7 OHM 5t 1/4H 


01121 


CB 2765 


A8A14 


0683-0275 




AlFXO COHP 2«7 OHH 5t 1/4W 


01121 


CB 27G5 


ABAi9 


U757-G438 




RSFXO HfcT FLH 5.11K flHH It 1/8U 


28480 


0757- 6438 


A8 


001S7-6002* 


1 


a$sy;crt hooule 


28480 


00182-60029 


A^ei 


0360-U227 


1 








A9L1 


5050-U553 


1 


C0IL:ALI0NH{NI. orthogonality "Y- 


26460 


5060-0553 


A9L2 


5060-0*35 


1 


COILIALICNHENI 1 AXIS 


28*10 


5060-0*15 


A9MP1 


00167-60602 


1 


SHIELD ASSYICRT 


28480 


00182-60602 


A9MP2 


OA0C00O9 




GR0MMET:V1NYI. FOR 1/4 ' OIA HOLE 


01538 


6250 


A9MP3 


71200538 




LABEL 


28480 


7120 0538 


A9MP4 


14000798 




CLAMP CRT OLIVE 


28460 


14000798 


A9MPS 


1400-0026 




CLAMP: Host 


66295 


36H 


A9MP6 


0380 t019 




SPACER 


00000 


OBO 


A9MP7 


0380 1019 




SPACER 


00000 


OBD 


AlO 


00162-66513 


1 


ASSVsH.V. RC6ULAT0A 8CAR0 


26480 


O01B2-66513 


A loci 


OlbO- UCS7 


1 


CIFXO lAKT. 47 UF lOt 39VDCH 


56289 


1 500476X9035 S2-0Y 5 


A10C2 


0160-3453 


2 


ClFXO CEA 0*05 UF »80-20t lUOVOtH 


562B9 


C02iA|0U5Q32S25-C0H 


ALOC) 


uiao-uioo 


2 


C:FXD elect 4.7 Of lOX 35V0CM 


56289 


1500475X9035B2-DVS 


AlOCA 


0160-2903 


I 


tiFXD CIR 0.05 UF 20X 500VnCH 


56289 


123K2642-CDN 


AfOCB 


Ui60-3443 




CSFXD CER 0«1 UF *A0-20t 50V QCW 


72982 


8131-050-651-1042 


AlOCA 


U 18U-0 luO 




CsFXO ELECT e.7 UP lOf 35V0CW 


5628 0 


15004 75Xq03SB?-DV$ 


A10C7 


C 140-3453 




C:FXO CER 0.05 UF <BO>20X lOOVOCu 


S62I9 


C0234101L5031S2S-COH 


AT0C8 


01 60 3452 


9 


C; FXO CER 0.02 UP 20K lOOVOCW 


66288 


C02Bl0t H203MS26 CO 


AlOCMl 


1901-0040 




DlOOt sSILlCQK 30HA 30NV 


07263 


F0G1D86 


ALOCR2 


1901-0040 




OlOOES SILICON 30MA >OHV 


07263 


F0G1088 


A10CR3 


19UI-U04U 




DlOOblSILICUN 30MA 3UHV 


07263 


F0G1068 


AIUCBA 


19U1-0026 




DIOOEsSILICON D.75A 200PIV 


04713 


SR1358-B 


AUCKS 


1901-0026 




OIOOEtStLICON 0.T5A 200PIV 


0*713 


SR13S8-8 


AlOf 1 


1251 0513 


1 


C0NNECT0R:R ( P. 5 HALE POST CONTACT 


28480 


12510513 


Aloea 


0360-1643 




TLRMINALIPIN ICDA 260) 


00000 


OBO 


AlOOl 


1855-0057 


1 


TSTAsSI PET N-CHANHEL 


28460 


1855-0057 


A1002 


1854-0215 




ISTRtSi NPN 


80131 


2N3904 


Aiog3 


1853-0034 


1 


ISTASSI PNPCSELLCrtO TROH 2h32Sl) 


28480 


1853-0034 


AIUKI 


uoii-ien 


1 


RSFXD HH 2.7 OHM 5t 2« 


2848 D 


0811-1671 


A10K2 


06V9-UUU^ 


2 


AsFXO COMP 6«8 OHM lOS 1/2 h 


oiui 


66 6801 


AlURi 


2100-2650 


1 


R:VAR FLM 200K OHM lOt UN 1/2M 


28460 


2100-2650 


AlUKA 


0757-0138 


1 


R:FX0 HET FLH 909R OHH 21 1/2H 


28*80 


0757-0138 


AlDRB 


0664-2731 


3 


RSFXD COHP 27K CNN lOt 1/4H 


01121 


CB 2731 


AlObA 


UAH4-?7i1 




RSFXD CDMP 27K CKH lOt 1/4H 


01121 


CB 2731 


A lOh? 


0684-2721 


1 


fisPXO COHP 2700 OHM lOf 1/4H 


01121 


CB 2721 


ALOKB 


0684-4721 


1 


AtFXD COHP A700 OHM lOt 1/4W 


01121 


CO 4721 


AI0P9 


0687-561 i 




R<FKO COHP 560 OHM lOt l/2W 


0II2L 


EB 56LI 


AlORiO 


C« 99- 0002 




AsPXD COMP 6.8 OHM lot 1/2H 


01121 


E8 6B01 


AlOKlI 


0604-2 7J1 




RsfXD COHP 27K OHM lOt 1/4M 


01121 


CB 2731 


A10RI2 


0687- lOU 


1 


KSPXC CUHP 100 UHM lOt 1/2* 


01121 


EP 1011 


Akoxn 


0684- 1021 


1 


RiFXD COHP lOOU OHH IQX l/AH 


0II21 


ce 1021 



Sec introduction to this section for ordering information 
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Figure 6-8. CRT Module Parts Identification 
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Table 6-3. List of Manufacturers' Codes 









ti“ 


KO, 


HANUF&CTURE6 MHh 


AnOfltSS 


rnoE 


00000 


U.$.A. COHMOM 


ANT SUPPIIRR nf (I.S.A. 




00»&3 


SANCAHU ELECfftlC CO.PlCKlkS OlV. 


PirxPNS. c.r. 


29A7I 


01t21 


ALLCN ORAOL£V CU. 


MIlWAUKCE. WIS. 


SS254 




U**s mSTRuxenii inc. $t"icoNoucro« coMeoNCNTs niv. 


OALLAS. TFX. 


75271 


oibsa 


bTIAlL HARrS INCe 


COSTA MESA. CAL If, 


92A?6 


0211<> 


FtKkGXCUHF CCRPe 


SAOCeRTTPSf N.Y. 


12477 


0266U 


&NPHEM0L CORP. 


BROAOVlEHi ril • 


60155 


0^713 


MniORULS SfcHICU^OUCTCR PCOC.INC. 


PHOFNIX. ARI7. 


RSOOB 


0$HiQ 


wAKEFULC fhC.iUPtftlUC, INC. 


H&K5RIH0. MASS. 


Olfl«0 


0726i 


4AI(>CHlt.7) CAMEftA C ChST. COUP. SPHimNOUT lOfi DIV« 


MOUNTAIN VlfW. CALIF. 


94040 


09717 


SLCAN CO. ini 


CUN VAI 1 EV. CAI If. 


913K 


09134 


TEXAS CAPAClTUM C0« INC. 


HOUSTON. TEX. 


7704? 


09993 


C C K COMPUNeNTS INC* 


NEWTON. HASS. 


07159 


U991 


N£IEA CURP. 


FOISON. N.J. 


ORAIT 


1465$ 


CORNtlL DUHlItK tlltr. OlV.FtOtRAt PACIFIC tCKT. CO. 


NCHARR, N.3. 


07105 


17117 


tlEC7kONlC HOiOlNC CORPi 


PAHTUCXET. R.l. 


0? 060 


27264 


HULE« PHOU. CCI. 


nUHNFPS r.KUVF* lU. 


60515 


PUbAll 


hEKLErr-PlCKARO CU. CURPaRAtt HQ 


TOUR KEARfSI HP (JFfICF 






SPAAGUE ELECTRIC CG. 


N. ADAMS. MASS. 


OI?*T 


597>0 


THOMAS t 6CTTS Cg. TmE 


EII7ARFIH. N.J. 


07?07 


6629$ 


MlItEK KPC. CO. 


r.Hir.AGO. TLI . 


60623 


71400 


BUS^HASA nlG. OIV. HC CRAh-eOISUN CO. 


St. touts. HO. 




71990 


OlUbC UNION INC. CbNTRAlAa DIV. 


HILWAIWEF. Wise. 


5J701 


71616 


CCHMEKCIAL PLASTICS CU. 


HUNOELEI**. ILL. 


6OO90 


7m<r 


CHIC90U flirUAIUKF lAHP VilRx5 


CHICAGO. ILL. 


60640 


71765 


CINCH MFG. COe CIV TKN INC. 


PLK GPOVF VlllACF. III. 




721)6 


ELECrKU MOrivE HIG. CO. INC. 


Hit t INANTIC. rONN. 


06726 


7265b 


INUIANA GENERAL CURP. ElECIkONIC DIV. 


KeAsnrr. n«j« 


09P32 


V»2‘> 


EAY HIGH H. INL. 


PMILADflPHIA. PA. 


19144 


72992 


bkU TECHNaCGGlCAL PROD. TNC. 


€RIFf PA. 


IG^l? 


7$01S 


LITTLIFUS6 INC. 


OES PLAINES. ILL. 


60016 


79499 


STACKPOLb CAK9QN CO. 


ST. MARVS. PA. 


15857 


7972T 


CONTtNENTAl-tolRT ELECTRONICS CORP. 


hAAMINSTFR. pa. 


1R67A 


8Q131 


tLkCTRUMC |NngSIPIC$ ASSOCIATION 


WASHtNCTQN D.r, 


20006 


92399 


bnl ICHCKATT INC. 


CHICAGO* TLL. 


6000 


91506 


AUGAT INC. 


ATTLEnOROr HASS. 


0270? 


91696 


HALCQ MEG. CO. INC. 


CniCAOCt ILL. 


60650 


95354 


MeiNQOE MEG. CU. 


ROLLING NEADOWSi ILL. 


60009 


9SS97 


WECklSSLR CC. INC. 


CHICAGO. ILL. 


6 064 1 


98261 


SEALCCTmT' rOHP. 


■AKARONFCR. N.T. 




99600 


0EL6VAN LLtCTRONICS COPP. 


E. AURORA. N.Y. 


1405? 



See Introduction to this section tor ordering information 
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SECTION VII 

MANUAL CHANGES AND OPTIONS 



7-1. INTRODUCTION. 

7-2. This section contains information required to back- 
date or update this manual for a specific instrument. 
Descriptions of special options and standard options 
are also in this section. 

7 3. MANUAL CHANGES. 

7-4. This manual applies directly to the instrument 
having a serial prefix as shown on the manual title 
page. If the serial prefix of the instrument is not the 
same as the one on the title page, refer toTable 7-1 for 
changes necessary to backdate the manual to the instru- 
ment. When making changes from Table 7-1, make the 
change with the highest number first. 



Table 7-1. Manual Changes 



Serial Prefix 


Make Changes 


1240A, 1241A 


3 thru 1 


1248A 


Sand 2 


131 1A 


3 



CHANGE 1 

Table 6-2, 

A1 (on pages 6*2 and 6-51: Change HP and Mfr. Part 
No. to 00182-60018. 

A1T1: Change HP and Mfr. Part Nos. to 9100-1129. 
A1 A1 : Change HP and Mfr. Part Nos. to 00182-66505. 
A1A1C1; Change to HP Part No. 0180-1811; C; 
FXD ELECT 100 UF +75V -10% VDCW; Mfr. 
Code 56289; Mfr. Part No. 600D107G0200D4. 
A1A1CR1 through A1A1CR4; Change to HP Part 
No. 1909-0049: DIODE: SILICON 50 PIV Mfr. 
Code 28480; Mfr. Part No. 1901-0049. 

A1A1R3: Delete. 

A1A1R4; Delete. 

A1A1VR1; Delete. 

A1A2: Change HP and Mfr. Part Nos. to 00182-66514. 
A1A2C1: Change to HP Part No. 0160-2204; C: 
FXD MICA 100 PF 5% Mfr. Code 72136; Mfr. 
Part No. RDM 15F10U3C. 

A1A2Q1: Change to HP Part No. 1854-0039; TSTR: 
SI NPN; Mfr. Code 80131: Mfr. Part No. 2N3053. 
A7CR1 through A7CR3: Change to HP Part No. 
1901-0535; DIODE; HOT CARRIER; Mfr. Code 
28480; Mfr. Part No. 1901-0535. 

Page 7-4, Table 7-2, Option 807 Replaceable Parts. 

A5: Delete. 



Page 8-12. Figure 8-6; Delete. Replace with Figure 7-6. 

Page 8-14, Figure 8-7: Delete. Replace with Figure 7-7. 
Page 8-15, Figure 8-8; Delete. Repriace with Figure 7-8. 

CHANGE 2 

Table 6-2, 

A5 (on pages 6-2 and 6-10): Change HP and Mfr. Part 
No. to 00182-60003. 

A5A1: Change HP and Mfr. Part No. to 00182-66510. 
Table 7-2, 

Add; AS, 00182-66518, Assy: horizontal amplifier 
module. 

A8: Change HP and Mfr. Part No. to 00180 66548, 
Board assy: auxiliary. 

Delete: A8C1. 

CHANGE 3 

Table 6-2, 

Delete; A2C7 
Page 8-23, Figure 8-16, 

Delete: A2C7. 

7-5. SPECIAL OPTIONS. 

7>6. Most customer special application requirements 
and/or specifications can be met by factory modification 
of a standard instrument. A standard instrument modified 
in this way will carry a special option number, such as 
Model OOOOA/Option C01. 

7-7. An operating and service manual and a manual 
insert are provided with each special option instru- 
ment. The operating and service manual contains informa- 
tion about the standard instrument. The manual insert 
for The special option describes the factory modifications 
required to produce the special option instrument. Amend 
the operating and service manual by changing it to include 
all manual insert information. When these changes are 
made, the operating and service manual will apply to the 
special option instrument. 

7-8. If you have ordered a special option instrument 
and the manual insert is missing, notify the nearest 
Hewlett-Packard Sales/Service Office, Be sure to give a 
full description of the instrument, including the complete 
serial number and special option number. 

7-9. STANDARD OPTIONS. 

7-10. Standard options are modifications installed on 
HP instruments at the factory and are available on re- 
quest. Contact the nearest Hewlett-Packard Sales/Service 
Office for information concerning standard options. 

7-11. Table 7-2 lists the available options for the Model 
182C. 
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Table 7-2. Model 182C Options 



Model 182C 



DESCRIPTION 



230-Vac operation set at factory. 

Standard CRT (VI) is replaced by P2 phosphor CRT, HP Part No. 5083-3922. 

Instrument is set at factory for operation from power source of 100 or 200 Vac ±10%, 48 to 440 
Hz, 200 VA maximum. Make the following changes to Table 6-2, Replaceable Parts, for Option 
003: 

A1 : Change HP and Mfr. Part Nos. to 00182-60014. 

A1T1 ; Change HP and Mfr. Part Nos. to 9100-3249. 

MP29: Change HP and Mfr. Part Nos. to 00182-00217. 

Standard CRT (VI) is replaced by P7 phosphor CRT, HP Part No. 5083-3932. 

Oscilloscope mainframe without rear panel MAI N GATE OUTPUT, DELAYED GATE OUTPUT, 
DELAYED SWEEP OUTPUT, or MAIN SWEEP OUTPUT connectors. Make the following changes 
to Table 6-2, Replaceable Parts, for Option 010: 

A3: Change HP Part No. to 00182-60020. 

A3MP2: Delete. 

A3W2: Delete. 

A8: Delete. 

J2-J5: Delete. 

W3: Change HP Part No. to 00182-61611. 

Add: RESISTOR, FXD MET FLM 51101% 1/8W, HP Part No. 0757 0438, to replace 
A8R15 on schematic 4. 

Add: TERMINAL BOARD, HP Part No. 0360-0013 to support added resistor. 

Standard CRT (VI) is replaced by P1 1 phosphor CRT. HP Part No. 5083-3942. The intensification 
function of the FIND BEAM switch is deleted on Option 01 1 instruments equipped with PI 1 
phosphor CRT to eliminate phosphor burn. Figure 7-1 shows the change to the schematic for the 
Control Module, A2. Figure 7-2 illustrates the location of the jumper wire to be removed. If the 
CRT is replaced with a standard P31 phosphor CRT, the FIND BEAM intensification capability 
may be restored by replacing the jumper wire. 

Instrument Is set at factory for operation from power source of 100 or 200 Vac ±10%. 48 to 440 
Hz. 200 VA maximum. Oscilloscope mainframe Is supplied without rear panel MAIN GATE 
OUTPUT, DELAYED GATE OUTPUT, DELAYED SWEEP OUTPUT, or MAIN SWEEP OUT- 
PUT connectors. Make the following changes to table 6-2, Replaceable Parts, for Option 013: 

A1 : Change HP and Mfr Part Nos. to 00182 60014 (pages 6 2 and 6 5). 

A3: Change HP and Mfr Part Nos. to 00182-60020 (pages 6-2 and 6-9). 

Delete: A8 (pages 6-2 and 6-1B). 

Delete: J2 through J5. 

MP29: Change HP and Mfr Pan Nos. to 00182-00218. 

Add: MP29R1, HP Pan No. 0757-0438. R; FXD MET FLM 51 10 OHM 1% 1/8W, Mfr Code 
28480, Mfr Pan No. 0757-0438 to replace A8R15 on schematic 4, 

Add: MP29MP1,HPPartNo. 0360-0013, TERMINAL BOARD. Mfr Code 28480, Mfr Part 
No. 0360 0013 to support MP29R1. 

W3: Change HP and Mfr Part Nos. to 00182-6161 1 . 

A1T1; Change HP and Mfr Part Nos. to 9100-3249. 

Delete: A3MP2 and A3W2. 
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Table 7-2. Model 182C Options (Cont'd) 




Factory modification for application, with spectrum analyzer plug-in units. Standard CRT (VI) is 
replaced by P7 phosphor, CRT, Standard Sweep Gate Output board (A8) is replaced by an Auxiliary 
Output board, and the rear panel labeling is changed to identify auxiliary outputs. Make the 
following changes for Option 807: Table 1-1, Specifications, change OUTPUTS to: 

Four rear-panel BNC jacks provide recorder outputs for use with spectrum analyzer plug ins. 
(Refer to the plug-in operating and service manual for information about the use of these 
outputs). These outputs should not be used when a standard 1800-series time base plug in 
is installed in the oscilloscope. The calibrated performance of the time base will be degraded 
due to loading. 

NOTE 

The signals present at the auxiliary output jacks are directly related to the 
plug-in installed. Refer to the plug-in operating and service manual for ad- 
ditional information. 

Change CATHODE-RAY TUBE to: 

Post-accelerator, 22-kV accelerating potential, alumized. P7 phosphor, internal graticule. 

Table 6-2 Replaceable Parts. Change Table 6-2 as indicated for the listed components. 



Ref. Desig. 


HP Part No. 


Description 


A3 


00182 60019 


Assy: interconnect module 




0018261807 


Cable assy: auxiliary 


A8 


00180-66551 


Board assy: auxiliary 


A8C1 


0160-3446 


C: fxd cer220 pF 10% IK Vdc 


A8E1 


0360-1514 


Terminal: pin 


A8R1 


0757-0438 


R: fxd 51 10 ohm 1% 1/8W 




0757-0438 


R: fxd 51 10 ohm 1% V8W 




0757 0438 


R: fxd 5110ohm 1% 1/8W 




00182 60024 


Panel: reardisplay, top 




00182-62701 


Filter assy; contrast 


VI 


5083 3932 


CRT: P7, internal graticule 




Note: Delete all other entries beginning with reference designation A8. 

Page 8-16, Figure 8-9, 

Replace Figure 8-9 with Figure 7-3. 

Page 8-17, Figure 8-10, 

Replace Schematic 3 with Figure 7-4. 



Mainframe with blue-gray covers, Make the following changes to Table 6-2, Replaceable parts, for 
Option X95: 

MP24: Change to HP Part No. 00182-04102; COVER: 

Top, BLUE-GRAY; Mfr. Code 28480; Mfr. Part No. 00182-04102. 

MP25: Change to HP Part No. 00182-04103; COVER: BOTTOM, 

BLUE-GRAY; Mfr. Code 28480; Mfr. Part No. 00182-04103. 
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Fi^re 7-1. Option Oil Beam Finder Schematic 




001 h;? 
RIV A 



Figure 7-2. Location of Option 01 1 Circuit Change 



7-4. 
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Figure 7-3. Auxiliary OuipuT Board Componeni and Connection Ideniltlcailon 




Figure 7-4. Auxiliary Output Schematic 



7-5 
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Note: Circuit boards have plated through component holes. This 
permits soldering from either side of the board. 
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F 6 
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cm 


D-3 
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8-4 
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e-3 


CR1Z 
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CR17 
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CR2Z 
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R2 
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figure 7-5. Low Voltage Rectifier (A1A1) Component Identification 
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jre 7-6. Low Voltage Regulator (A1A2) Component Identification 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8-2. This section contains schematics, repair and replace- 
ment information, component identification illustrations, 
and troubleshooting and repair information. Table 8 1 
defines symbols and conventions used on the schematics. 
The overall block diagram is located in Section IV. 

8-3. SCHEMATICS. 

8-4. Schematic diagrams appear on right hand pages 
that unfold outside the right edge of the manual. This 
allows viewing the schematics while referring to text and 
figures in another section of the manual. 

8-5 The schematics are drawn primarily to show the 
electronic function of the circuit and instrument. A given 
schematic may include all or part of several assemblies. 
Schematics also include dc voltages and waveforms at 
helpful points. Information explaining the symbols and 
conventions used in these schematics is provided by 
Table 8-1. Voltage measurement conditions applicable to 
each schematic are shown next to the schematic. 

8-6. Each schematic is identified by a code number. 
The number of the schematic is located in the lower right 
hand corner near the figure number and title. These 
numbers are used to make it easy to trace a circuit that 
begins on one schematic and is continued on another. 
When a circuit leaves a schematic it is identified with the 
code number of the schematic on which it is continued. 
Both schematics have the same circuit identification infor- 
mation such as voltage, function or circuit connection 

8-7. REFERENCE DESIGNATIONS . 

8-8. The unit system of reference designations used in 
this manual Is in accordance with provisions of the USA 
Standard Reference Designations for Electrical and Elec- 
tronic Parts and Equipments dated March 1, 1968. Minor 
variations due to design and manufacturing practices not 
specifically covered by the standard may be noted. 

8-9. Each electrical component is identified by a class 
letter and number. This letter-number combination is the 
basic designation for each component. Components That 
are separately replaceable and are part of an assembly 
have, in addition to the basic designation, a prefix desig- 
nation indicating the assembly on which the component 
Is physically located. Components not located on an 
assembly will have only the basic designation and are 
listed in the replaceable parts list (Section VI) under 
chassis parts. 



8.10. All components within the shaded areas on the 
schematics are physically located on an etched circuit 
board and should be prefixed with the assembly number 
assigned to the board (e.g. resistor R23 on assembly A3 
is referred to as A3R23). There may also be an R23 on 
several other assemblies, but the assembly designation 
will always be different (A2R23, A1 R23, etc.). 

8-11. COMPONENT LOCATION . 

8-12. All adjustments are shown in Section V, and 
mechanical and miscellaneous electrical parts are shown 
on exploded view drawings in Section VI. For ready 
reference, circuit assembly photographs are placed ad- 
jacent to the associated schematics. 

8-13. Circuit assembly photographs are subdivided by a 
grid, and components within each subdivision are indexed 
to a location table below the photograph. A component 
can be easily located on the photograph by first 
referring to the table. However, reference designators 
are not complete on the assembly photographs. For the 
complete reference designator, prefix the assembly des- 
ignation given in the photograph to each component 
designator. 

8-14. TROUBLESHOOTING. 

8-15. The most important prerequisite for successful 
troubleshooting is understanding how the instrument 
operates and correct usage of controls. 

8-16. Equipment troubles are frequently due simply to 
improper front-panel control settings. Refer to the oper. 
ating instructions in Section III for a complete explan- 
ation of each control's function along with typical 
operating instructions if in doubt. Use the controls as a 
guide to help isolate a trouble to a specific area of The 
instrument. 

8-17. Troubleshooting is easier if more than one symptom 
of a trouble is evident. Observe the instrument, and note 
all indications of faulty operation. If symptoms indicate 
more than one trouble, treat each problem individually 
and locate one Trouble at a time. Don't waste time making 
random checks. Follow the procedure presented here, and 
refer to other areas of information in this manual if 
necessary. 

8-18. Make a thorough check of instrument performance. 
A complete procedure is given In Section V, and forms 
are incluoed to record results. A trouble, such as 
incorrect vertical gain or sweep speed, may be due to 
lack of calibration. 
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8 19. PRELIMINARY CHECKOUT. 

8-20. To help isolate malfunctions, perform the following 
checkout procedure: 

a. Check for improper control settings (refer to Section 
III). 

b. Check for proper operation of accessory equipment. 

c. Visually Inspect instrument for loose wire and cable 
connections. Check wiring to all board assemblies for 
proper connections. 

d. Visually inspect for burned, broken or chafed wires, 
charred or discolored components; and any other indi 
cation of physical damage. 

e. Check for proper power supply voltages and deter- 
mine that fuses are not open. 

8-21. DETAILED CHECKOUT. 

8 22. If the trouble cannot be located using the prelimin- 
ary checkout procedures, a detailed check of the circuits 
will be necessary. Troubleshooting charts, waveforms, and 
voltages are provided to help in locating problem areas 
and components. The troubleshooting charts and wave- 
forms are to be used to isolate the problem to a specific 
area. The voltages can then be osed to locate the faulty 
component within the problem area. 




When taking waveform or dc voltage 
measurements, use extreme care to 
avoid shorting supply voltages or com 
ponents; 

8-23. Oc voltages are shown on the schematics near active 
components such as transistors. Waveforms are also placed 
on the schematics at points which will assist in determining 
proper circuit operation As an aid to locating measure- 
ment points, a small dot is etched on the circuit board 
next to the emitter lead of each transistor, the source lead 
of FET's, the cathode end of diodes and the positive end 
of electrolytic capacitors. Use these points to assist in 
voltage and resistarKe measurement tests arKl as guidance 
in properly replacing components. 

8-24. TROUBLESHOOTING TABLES. 

8-25. Troubleshooting tips are given in several tables. The 
tables are not intended as a fool-proof tool for pin-pointing 
every possible trouble; only some of the most common 
symptoms and probable faults are given. Before doing the 
checks, be sure that the symptom is valid by checking 
control settings. For example, what may at first appear 
as no display may really be a no sweep problem. 



8-26. REPAIR AND REPLACEMENT. 

8-27. The following paragraphs contain recommended 
procedures for repair and replacement of defective com- 
ponents. A complete list of components, with Hewlett- 
Packard part numbers and ordering information, is in 
Section VI. Contact the nearest HP Sales/Service Office 
listed at the rear of this manual if satisfactory repair or 
operation cannot be achieved. 

8-28. SERVICING ETCHED CIRCUIT BOARDS. 

8-29. Etched circuit boards in this instrument have com- 
ponents mounted on one side of the board, conductive 
surfaces on both sides, ar>d plated through component 
mounting holes. Hewlett-Packard Service Note M-20E 
contains useful information on servicing etched circuit 
boards. Some important considerations are as follows: 

a. Use a 37 to 47.5 watt chisel tip soldering iron with 
a tip diameter of 1/16 to 1/8 inch, and a small diameter 
rosin core solder. 

b. Components may be removed by placing the solder- 
ing iron on the component leads on either side of the 
board and pulling the component straight away from the 
board. If heat is applied to the component side of the 
board, greater care is required to avoid damage to the 
comportents, especially semi-conductors. Heat damage 
may be minimized by gripping the lead with long nose 
oilers between the soldering iron and the component, 
thereby forming a heat sink. 

c. If a component is obviously damaged or faulty, clip 
the leads close to the component and then unsolder the 
leads from the board. 

d. Large components, such as potentiometers, may be 
removed by rotating the soldering iron from lead to lead 
and applying steady pressure to lift the part free. The 
alternative is to clip the leads of the damaged part and 
remove them individually. 

e. Excessive heat or force will destroy the laminate 
bond between the metal plated surface (conductor) and 
the board. If this problem should occur, the lifted con 
doctor may be cemented down with a small amount of 
quick-drying acetate-base cement having good insulating 
properties. Another method of repair is to solder a section 
of good conducting wire along the damaged area. 

f. Before replacing a component, heat the remaining 
solder in the component hole and clean it out with a 
toothpick or "solder sucker". Sharp pointed metallic 
tools are not recommended since they may loosen eyelets 
in boards or remove plating from the inside of holes on 
plated-through etched circuit boards. 

g. Tin and shape replacement component leads to 
fit existing holes. 

h. Install the replacement component in the same 
position as the original. 
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8-30. SEMICONDUCTOR REPLACEMENT. 

8-31. Semiconductor devices are available in a wide variety 
of shapes and sizes. This can make it confusing to identify 
the leads. Examples of some of the most common con- 
figurations are shown in Figure 8-1 . 

8-32. When removing a semiconductor, use a pair of long 
nose pliers as a heat sink between the device and the 
soldering iron. And, when replacing a semiconductor, 
ensure sufficient lead length to dissipate soldering heat by 
using the same length of exposed lead as used for the 
original part. 

8-33. DETAILED TROUBLESHOOTING. 

8-34. The following troubleshooting tips are categorized 
according to the various areas of the instrument. These 
tips can be helpful only after a trouble Is localized to one 
of these areas. Read the theory of operation in Section IV 
to learn how a circuit should operate. With the aid of this 
information, it is easier to discover why a defective circuit 
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is inoperative. Finally, make resistance checks to uncover 
the faulty component. If it appears necessary to calibrate 
the instrument, refer to Section V for the proper 
procedures. 

8-35. LOW VOLTAGE POWER SUPPLY. 

&-36. Fuses, test points for measuring regulated output 
voltages arKi voltage adjustment controls are located on 
the low voltage regulator assembly. Access to the assembly 
is obtained by removing the instrument rear panel, Each 
tow voltage supply is fused. The fuses are in series with 
the regulator transistors, ar>d all regulated output power 
flows through the fuse for the respective supply. 

8-37. Since the +100V and -100V supplies are current 
fold-back limited, and the -HSV and —12.6V supplies are 
current limited, an open fuse generally indicates that 
trouble exists in the regulator portion of the supply. If a 
fuse is open, <^eck the series regulator transistor, driver 
transistor and comparator. 
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8-38. Troubleshooting the low voltage $upply isfacilitated 
by removing the power supply from the oscilloscope. This 
will provide access to the power transformer, rectifiers 
and filters. Removing the module also disconnects the 
power supply from all other circuits of the oscilloscope, 
thus confining the troubleshooting effort to the low 
voltage supply. The procedure for removing the power 
supply module is explained later in this section of the 
manual. 




Lethal voltages are exposed when the 
power supply module is operated out- 
side the oscilloscope mainframe. 

8-39. The low voltage power module can be powered 
from the oscilloscope mainframe by using the Model 
10133A Service Extender. This provides line voltage 
power to the module while continuing to control it by 
the front-panel power LINE switch. The extender does 
not connect dc operating power to the oscilloscope main- 
frame. This permits troubleshooting the low voltage 
supplies with no external circuit loads. 

8-40. The -rlOOV supply should be checked first, since 
all other supplies use it as a reference. Unregulated oper- 
ation of all of the other supplies may be the result of a 
defective +100V supply. Use the convenient test points to 
monitor the regulated output of a supply. If the -MOOV 
supply is defective, verify operation of the reference supply 
which is regulated by the 9-volt zener diode. 

8-41. HIGH VOLTAGE POWER SUPPLY AND 
REGULATOR. 

WARNING ^ 

Lethal voltages are exposed when the 
oscilloscope is turned on with the high 
voltage power supply cover removed. 

8-42. High-voltage power supply problems are usually in- 
dicated by no display, a display that is too bright, an arcing 
sound, slow trace shift or hlooming or sudden shifts in 
display intensity. Regulator problems may result in no 
high-voltage or excessive high-voltage. 

8-43. If only one high voltage output is missing, check 
the appropriate rectifier and filter circuit. If high voltage 
is present but not properly adjustable, refer to the high 
voltage troubleshooting tables (Tables 8-7 and 8-8). 




The CRT post accelerator lead may 
have a high voltage present even if the 
instrument has been turned off for a 
long time. Ground both CRT and H.V. 
Multiplier connections to discharge. 




The CRT post accelerator lead may 
have a high voltage present even if the 
instrument has been turned off for a 
long time. Ground both CRT and H.V. 

Multiplier connections to discharge. 

8-44. If no high voltage is present, check the high 
voltage oscillator circuitry. The oscillator supply voltage, 
unregulated -I-27V. is fused by F3 on the Regulator 
assembly. The oscillator frequency isapproximately40KHz. 
With the High Voltage Multiplier output disconnected, 
(by disconnecting the CRT post-accelerator lead}, the 
oscillator frequency should increase to approximately 
50 kHz. 

8-45. The CRT cathode and grid high voltage leads can be 
disconnected by removing the CRT socket. This will 
further isolate the trouble. If it is determined that the 
H.V. Multiplier is faulty, it must be replaced as a complete 
unit, since it is a sealed assembly. 

8-46. DISASSEMBLY INFORMATION. 

8-47. If it is necessary to remove an assembly for servicing 
or replacement, the following information will provide 
guidance in accomplishing this in a manner to prevent 
damage and facilitate removal and replacement. 

8-48. The instrument has been designed to readily permit 
disassembly tor component removal, troubleshooting or 
replacement. Each module is a plug-in type, and may be 
removed without unsoldering any connections. Single or 
multi-contact connectors are used throughout for signal, 
control and operating power connections. 

»49. COVER REMOVAL. 

8-50. The instrument has a two-piece cover. Remove the 
covers as follows: 

a. Ensure that LINE ptower switch is OFF and dis- 
connect power plug from line power source. 

b. Set oscilloscope on rear end. 

c. Release the 3 quarter-turn fasteners located on each 
side of the instrument. The cover retainers will be com 
pletely free. Figure 8-2 shows the location of the fasteners. 

d. Loosen 2 captive screws located on handle ends. 

e. Remove top cover by expanding slightly and pulling 
away from instrument. 

f. Remove bottom cover by extending tilt stand, 
expanding arrd pulling away from instrument. 

g. Return instrument to horizontal position and remove 
rear access cover by releasing single quarter turn fastener. 
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2 

SCREWS 






RELEASE 3 
FASTENERS ON EACH 
TILT SIDE 



Figure 8-2. Cover Removal 



&51. POWER MODULE REMOVAL. 

8-52. The low voltage power module includes the power 
transformer, low voltage rectifier assembly, low voltage 
regulator assembly, and the series regulators. The entire 
module is removable as a unit which can be further 
disassembled If desired. 

8-53. To remove the power module, disconnect ac power 
input, remove the covers and proceed as follows: 



e. Remove module by grasping filter capacitors on each 
side and pressing toward rear of instrument. If CRT 
filament leads were not disconnected previously, be care- 
ful 10 pull module only partially Tree, ihen disconnect 
filament leads and remove module. 



8-54. CONTROL ASSEMBLY REMOVAL. 

8-55. This assembly irwiudes the calibrator, CRT controls, 
and LINE power switch. 

8-56. To remove the Controls assembly, disconnect ac 
power input, remove the covers, and proceed as follows; 

a. Disconnect 5 square-pin connections between cable, 
located on the ur>dersidc of the assembly, and the Inter- 
connect assembly circuit board. 

b. Disconnect 8 square-pin connections located on the 
top side of the assembly. Use a long-nosed pliers and pull 
connections straight off to remove. These consist of; CRT 
focus (2 right-angle connections), trace alignment (2 
connections). CRT flood gun {2 connections), CRT mesh, 
(1 connection), and ground (1 connection). 

c. Remove 4 screws from underside of Control assem- 
bly. Two screws hold the assembly to the front casting 
frame and also hold the focus high voltage shield in place. 
The other 2 screws are located approxinnately at the center 
of the assembly. 

d. Grasp the assembly Internal to the instrument and 
remove with a straight Dull toward the front of the 
instrument. Do not remove by pulling on knobs. Be care- 
ful that square-pins located on top of the assembly do not 
catch on front casting frame. 

8-57. AC POWER INPUT MODULE REMOVAL. 



a. Set the instrument on rear end. 



b. Remove 4 screws located on bottom rear of instru- 
ment. 



8-58. The power input module contains the line power 
jack, line filter, fuse holders and LINE SELECTOR switch, 
It may be partially removed for servicing or completely 
removed if necessary. 



c. Return instrument to horizontal position and remove 
2 rear screws. One screw is located on top of each series 
regulator heat sink. Do not remove screws holding rear 
feet to heat sink or screws located below rear feet. 

d. Disconnect CRT filament lead connectors (brown 
wiles) fium lectifiei assembly using long-nosed pliers and 
lifting straight up. (CRT filament leads may also be 
disconnected later, refer to step e.) 




Filament leads operate at 3150 Volts 
when power is on. 



8-59. Partial removal is possible since the cable carrying 
ac line power is long enough to expose the components 
without disconnecting the cable. To release the module, 
disconnect ac power input and remove the 2 screws 
holding the panel In place. Pull the module to the rear of 
the instrument. 



8-60. If complete removal is desired, cither remove the 
low voltage power module or open the upper rear panel. 
This evposes the ac line power cable connections to the 
Interconnect assembly. Then disconnect 6 square-pin 
connections from the cable to the Interconnect assembly 
circuit board. The module can now be completely removed 
from the oscilloscope. 
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8-61. SWEEP-GATE ASSEMBLY REMOVAL. 



8^67. CRT REMOVAL. 



8-62. The Sweep-gate amplifier is located on the upper 
rear panel of the instrument. It is exposed for servicing 
bv removing 4 screws holding the rear panel to the rear 
casting frame. (Do not remove rear feet from panel.) If 
complete removal is desired, disconnect 12 square-pin 
connections to the assembly. Five BMC connectors and 
one screw hold the circuit board to the rear panel. 

8-63. GATE AMPLIFIER ASSEMBLY REMOVAL. 

8-64. Disconnect ac power input and remove the in- 
strument top cover. Then proceed as follows: 
held in place by 4 screws. (Do not remove rear feet.) Then 
proceed as follows: 

a. Disconnect Cate Out coaxial cable (2 square-pin 
connections) from rear of Gate Amplifier. 

b. Remove 2 screws from rear casting frame. 

c. Remove by pulling assembly back and pivoting 
connector end out of mainframe. 

8-65. HORIZONTAL MODULE REMOVAL. 

8-66. To remove the Horizontal module, use the following 
procedure: 

a. Disconnect ac power input and remove the in- 
strument top cover. 

b. Disconnect 2 horizontal deflection cable pin con- 
nections from CRT neck. 

c. Remove 2 screws holding bottom of circuit board 
to oscilloscope frame and 1 screw located at top center 
of circuit board. 

d. Remove 1 screw from front casting frame. 



e. Slide module toward front of instrument to discon- 
nect module and turn rear of module to outside of oscil- 
loscope mainframe. 



f. Bend horizontal deflection cable forward and flat 
against rear of module. 



g. Carefully slide module toward front of instrument 
for removal. 



h. When reinstalling, be certain that horizontal deflec- 
tion cable is placed toward front of module before instal- 
ling. After module is inserted, bend cable toward rear 
before making connection to oscilloscope conneaor. 



8-68. Remove the CRT as follows: 




To prevent personal injury, always wear 
a face mask or safety goggles when 
handling the CRT. Wear protective gloves 
and handle carefully. 



a. Disconnect ac power input and remove covers 
from instrument. 



b. Disconnect CRT post-accelerator lead at connector 
mounted on H.V. module. Cable is permanently fastened 
to CRT. Completely discharge CRT and H.V. Multiplier 
connections by grounding both plug and jack. 




The CRT post accelerator lead may 
have a high voltage present even if the 
instrument has been turned off for a 
long time. Ground both CRT and H.V. 
Multiplier connections to discharge. 



c. Remove 2 screws holding CRT socket cover to 
rear panel. 

d. Carefully remove CRT socket by gently prying it 
loose. If desired, the instrument top rear panel may be 
removed to facilitate socket removal. 



e. Disconnect 8 CRT neck pin connections. (See 
Figure 8-20 for connection identifications.) 

f. Remove 4 screws which hold the front bezel in 
place. These screws are removed from the rear of front 
casting frame and are located near each corner of the CRT. 



g. Loosen circular clamp securing CRT shield to CRT 
neck. 



Note 



If the standard P31 phosphor CRT 
is replaced with a P1 1 phosphor CRT, 
circuit modification is required. The 
increase in intensity from use of the 
FIND BEAM switch can cause phos- 
phor burn. Refer to Section VII for 
information about the circuit change 
required. 
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h, SlideCRTforwardoutofshield to remove. Keep one 
hand on front face of CRT while using other to slide 
forward. Exercise care to prevent damage to neck pin 
connections. 

8-69. HIGH VOLTAGE MODULE REMOVAL. 

8-70. Assemblies in the H.V. module arc separately 
removable. However, if it is desired to remove the module, 
first remove the CRT, Then proceed as follows; 



WARNING 



The CRT post-accelerator lead may have 
a high voltage present even if the instru- 
ment hasbeen turned off for a long time. 
Ground both CRT and H.V. Multiplier 
connections to discharge. 



a. Disconnect CRT post-accelerator lead at connector 
mounted on H.V. module. Cable is permanently fastened 
to CRT. Completely discharge CRT and H.V. Multiplier 
connections by grounding both plug and jack. 

b. Remove cover from module by removing two 
screws. 

c. Disconnect four square-pin connections. Gate Coax, 
Focus, Grid, and Cathode leads, located on rear of H. V. 
Oscillator and Recifier assembly. 

d. Disconnect five- pin connector located on rear of 
H. V. Regulator assembly. 

e. Remove six screws holding module to mainframe 
lop and side struts. 
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Table 8-1. Schematic Notes 
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<0* 

p/0 

cw 

NC 



V 




Refer to MIL*STO-1&-1A for schematic symbols not listed in this table. 



Etched circuit board 
Front'panei marking 
Reer-panel marking 
Front'panel control 
Screwdriver adjustment 
Part of 

Clockwise end of vark 
able resistor 

No connection 

Waveform test point 
(with number) 

Common electrical point 
(whh letter) not necessarily 
ground 

Single>pin connector on board 



Pin of a plug-in board 
(with letter or number) 



Coaxial cable connected 
to snapKin jack 



Coaxial cable connected 
directly to board 



Wire connected to pressure>fit 
socket on board 

Main signal path 





0 

0 



I 



-«v'' 



(925) 



Field-effect transistor 
(P*type base) 

Field-effect transistor 
(N-type base) 

Breakdown diode 
(voltage regulator) 

Tunnel diode 



= Step-recovery diode 

■ Circuits or components drawn 
with dashed lines (phantom) show 
function only and are rx>t intended 
to be complete. The circuit or 
component is shown in detail on 
another schematic. 

■ Wire colors are given by 
numbers in parentheses 
using the resistor color code 
[ (925) is wht-red-grn |. 

0- Black 5 -Green 

1 • Brown 6 • Blue 

2 ■ Red 7 ■ Violet 

3 - Orange 8 • Gray 

4 -Yellow 9 -White 

Switch wafers are identified 
as follows: 



IP IR 



3F 5R 




IF. IR 



2F ZR 



= Optimum value selected 
at factory, typical 
value shown; part may 
have been omitted. 



Primary feedback path 



Secondary feedback path 



Unless otherwise indicated: 
resistance in ohms 
capacitance in picofarads 
inductance in microhenries 
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Figure 8-4. Interconnect Assembly (A3 
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Table 8-2- Miscellaneous Troubleshooting Tips 



Symptom 


Suggested Checks 


Intermittent deflection 


Check for loose or corroded connections to I 

CRT neck pins. 

Check for intermittent open in deflection 
leads. (Refer to note for additional tips.) 


Intensity variation 
causes trace shift 
(either axis). 


Check for open deflection lead in axis affected. 

If trouble is vertical axis, check vertical plug- 
in connector and mating connector in oscilloscope. 


No output from Gate or 
Sweep output jacks. 


Check emitter-follower for output affected 
Check circuit interconnections (cables, connectors). 


Improper Z-axIs 
modulation. 


Check normal operation with plug-ins installed. 
If OK, check connections and check in-puts. 
(Refer to note for additional tips.) 


CRT trace develops 
distortion over long 
period. 


Instrument may have been subjected to high 
magnetic field, magnetizing CRT elements. 
Possible CRT malfunction. 


Improper deflection 


If symptom is apparent in both vertical and 
horizontal axes, check High Voltage. 

If H.V. is low, expanded display results. 

If H.V. is high, causes contracted display. 
Vertical axis only: check vertical plug-in, 
deflection leads and connectors. 

Horizontal axis only: check with replacement 
time base plug-in. If OK. problem is in time 
base plug-in. otherwise check oscilloscope 
horizontal amplifier, deflection leads and 
connectors. 




NOTE 


It may be helpful to isolate the Gate amplifier from the H.V. supply to 
isolate the problem. Disconnect the Gate Out cable connection from the 
High Voltage supply and ground the High Voltage Gate Coax connection. 
This will eliminate the Gate amplifier as a source of H.V. intensity trouble. 
In this mode, CRT intensity will only be controlled by the INT LIMIT 
adjustment. This potentiometer is located on the H.V. Osc & Rectifier 
Assembly, A6. 
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Figure 8-6. Low Voltage Rectifier (A1A1) Compor»er>t Identification 
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Figure 8-7. Low Voltage Regulator (AlAJ 
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Table 8-3. Low Voltage Power Supply Troubleshooting Tips 



Symptom 


Suggested Checks 

'Most common fault. 


All supplies low or 
high and unregulated. 


Check ac input line voltage and position of 
rear-panel SELECTOR switch (115 or 230V) 
'Check + 100V supply and A1A2VR2. 

(-tlOOV supply is used as reference for —100V, 
-•-15V, —12.6V supplies and A1A2VR2 provides 
reference voltage for -t-IOOV supply). 


One supply high and 
unregulated with 
high ripple. 


Check comparator and series regulator. 


One supply low. 


Check for excessive current drain. 
'Check comparator. 


No output from one 
supply. 


Check fuse. 

Check regulator. 

(Supplies are current limited. Fuse will 
not open due to shorted load.) 


Open line fuse. 


Check ac line voltage ar>d position of 
rear-panel SELECTOR switch. 

'Check rectifier diodes. 

Check filter capacitors. 

Check power transformer. 



Table 8-4. Low Voltage Power Supply Measurement Conditions 



1. Setcontroisasfoiiows: 

LiNE power ON. 

Plug-ins not installed. 

Line voltage 1 1 5 Vac. 

2. All dc voltages are referenced to ground. 

3. All dc voltages measured with HP Model 1414 A Auto Voltmeter. 
(100 MH input impedance). 

4. Voltages indicated on schematic remain approximately as 
indicated when power supply is operated with HP Model 
101 33A Service Extender. 
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Etched circuit boards have plated-through 
component holes. This permits soldering 
from either skJe of the board. 
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Figure 8-9. Sweep-Gate Amplifier {A8I Component Identification 
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Figure 8-10. 

Sweep-Gate Output Amplifier (A8) Schematic 3 
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Circuit boards have plated through 
component holes. This peimiis solder- 
ing from either side of the board. 
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Figure 8-11. Gate Amplifier (A7) Comportent Identification 
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Table 8-S. Gate Amplifier Voltage Measurement Conditions 



Set controls as follows: 
LINE power ON. 
Plug-ins not installed. 




No signal input. 


INT 


fully CCW 


SCALE 


fully CCW 


FOCUS 


fully CW 


POSITION 


centered 


EXT VERNIER 


CAL 


DISPLAY 


EXT 


MAGNIFIER 


XI 


2. All voltages are referenced to ground. 


3. All voltages measured with HP Model 
(too MS2 input impedance). 


414A Auto Voltmeter. 
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Figure 8-13. Hori 2 ontdl Amplifier (A5) C 
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Table 8-6. Horizontal Amplifier Voltage Measurement Conditions 



1 . 


Set controls as fol lows: 
LINE power ON. 
Plug-ins not installed. 
No signal input. 






INT 


fully CCW 




SCALE 


fully CCW 




FOCUS 


fully CW 




POSITION 






EXT VERNIER 


CAL 




DISPLAY 


EXT 




MAGNIFIER 


XI 


2. 


All voltages are referenced to ground. 




3. 


All voltages measured with HP Model 414A Auto Voltmeter 
(100 Mf2 input impedance). 
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Figure 8 15. Control Module (A2) C( 
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Figure 8-16. 
Control Module (A2) Schematic 6 
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Figure 8-17. H.V. Oscillator & Rectifier {/> 



6-22 

















Service 



K05V I ^ 



’ R1 



! P/0 A 2 CONTROL MODULE 



ifW -^-<^2 » -*• tSV 



R3 

23.7K >R| 

?30.'K 



jflSTIGl ^ 



aSTIG «— <5 ^ 



1 .5 (4 ^ 



t 

4-IOOV -HOOV 



- lOOV 






' 


( 


1 9 


SCALE 

PATTERN 






R 4 J 

50K j 


1 ' 






\ 


1 cw 






V 

(1 


R5 * 
33.2k1 


1 

» 









(9151 



'<R2 

■?50K 



p. A ^121. TO CR 

i ^ , MFSH 

7 



4.5 * -- <C«'^ 

^ fl c 




R€ 

6U9 K 



n 

•f 

' CH^ 


. C9 
'lOOUF 


+ - 
C6 '* 
lOOUF 

1 4 


RS < 


- lOK < 



^ i?*Cv 

f- 5- 

-» -<^ > ^ ^ - ••-''"j 
<■■<--'■ 
jr~<- 



R9 

1500 



0 fsc^ 




-iQ3 



^TO CRT 
FLOOD PATTERN 



7 



(i>* 



TO CRT 
TLOO D Gun 



R7 

43. 



'OOD 



7 



'Sv-^ 



RIO 




2.7 *J 


k Cl 


J 


L 2.2uF 



Find 

8Ea^' 



0S2 



5 - 0 = 7 
«S -V 

- n:.- H 



3 9E"av 



— I 

J Lr 



-880 



N'F NS 'r 



R2 
2 74 



4 ^ 

Q flNTgNSITvl 



H2oL2 

' I 




,' ? / 0 V ♦> - 



7 



^ \ 



OimiE 



R2I 

5M ?C* 

•; R22 



.(2) FOCUS 



CT 

1500 



|l6.25N. 



-1 > TO CRT Y 

-X- PIN S ' 

I 



REFERENCE DESIGNATIONS 



5000^ 

1 

• 2.6V 



TRACE 

AL'ON 



^^',T0 



' TRACE 7 
, . Align ( 
JT^ >— JA9L2 
^ (957) 



P/0 


A2 1 


CHASSIS 


Li-7 


SI,5Z 


P 6 


CRi-5 

nsi 




W8 


LI 

01-3 

Ri-25 







DELETED 44- 



Figure 8-lfi 
Control Module (A2) Schematic h 
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Table 8-7. High Voltage Power Supply Troubleshooting Tips 



Symptom 


Suggested Checks ] 


No high voltage. 


*Most common fault. 

"Check oscillator power supply fuse located 
on H.V. Regulator Assembly- 
Check oscillator components: transistor, H.V. 
transformer, diodes, etc. 


Voltage too high. 


Check H.V. Adjust. 

Check regulator components and feedback loop. 
"Typical case is increased resistance in regulator 
feedback loop. 


Voltage too low. 


Check H.V. Adjust. 

Check regulator components and feedback loop 
Typical case is decreased resistance in regulator feedback 
loop or CRT loading supply. 



NOTE 



Refer to CRT Intensity Troubleshooting 
Tips for additional checks. 
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Figure 8-18. 
H. V. Multiplier 
8-23 






Table 8-8. CRT Intensity Troubleshooting Tips 



1 

Symptom ! 


Suggested Checks 


Low intensity 


*Most common fault. 

Check Intensity Limit Adj. 

Check low voltage supplies. 

Check High Voltage Supply. 

Check Gate Amplifier and gate connection 
to H.V. Oscillator & Rectifier assembly. 
•Check CRT. 

(See Notes for additional tips.) 


High intensity 


Make checks listed for low intensity. 
'Check H.V. power supply diodes. 
Check CRT for grid-cathode leakage. 
Check CRT for open grid circuit. 
(See Notes for additional tips.) 


Flickering intensity 


Check High Voltage supply for arcing. 

Check High Voltage leads for arcing. 

Check CRT for loose connections to pins. 
Check CRT for possible intermittent internal 
connection. 

Check High Voltage regulator for intermittent 
components or connections. 

Check High Voltage Supply for intermittent 
components or connections. 

Check oscillator connections. 

(See Notes for additional tips.) 



NOTE 1 



When troubleshooting the High Voltage Power Supply or CRT it is helpful to isolate the CRT. 
Do this by disconnecting CRT base socket and Post Accelerator High Voltage connection. 
With CRT disconnected, the High Voltage circuit is not loaded by the CRT if it is at fault, 
and the CRT is protected if the High Voltage supply is faulty. 



NOTE 2 

The CRT may be checked to determine if grid-cathode voltage is correct. Use a high-impedance 
voltmeter (VTVM) which has isolated input terminals to measure grid-cathode voltage. 
(Voltmeter input terminals must be isolated from ground, i.e.: floating, since grid and cathode 
are at high voltage in relation to ground.) With INTENSITY control set for maximum intensity 
(fully cw). grid should be more negative than cathode by about 20V. With control set for 
minimum intensity (fully CCW) grid should be more negative than cathode by about 60V. 

NOTE 3 

In checking for cause of excessive high voltage, remember that increased resistance in the 
feedback regulator loop will result in increasing the H. V. oscillator output. High Voltage 
output from the supply will therefore be increased. Conversely, low output from the High 
Voltage supply will result if the feedback loop resistance is lower than normal. Low voltage 
can also be the result of Increased loading. 
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Figure 8-19. H.V. Regulator (A10) Component Identification 
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Table 8-9. H.V. Power Supply Voltage Measurement Conditions 



1. Set controls as follows: 

LINE power ON. 

Plug ins not installed. 

No signal input 

I NT fully CCW 

SCALE fylly CCW 

FOCUS fully CCW 

2. All voltages are referenced to ground. 

3. Low voltages measured with HP Model 414A Auto Voltmeter 
(100 input impedance). 

4. To measure high voltages use HP Model K05 3440A 1000:1 
Divider Probe and HP Model 3440A Digital Voltmeter with 
HP Model 3441A or 3444A plug-in. 
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HEWLETT lM PACKARD 






CATHODE-RAY TUBE WARRANTY 



5950-7124 



The cathode-ray tube (CRT) supplied in your Hewlett-Packard 
Oscilloscope and replacement CRT's purchased from hp are 
warranted by the Hewlett-Packard Company against electrical 
failure for a period of one year from the date of sale. Broken 
tubes and tubes with phosphor or mesh burns are not included 
under this warranty. If the CRT is broken when received, a 
claim should be made with the responsible carrier. All warranty 
claims with Hewlett-Packard should be processed through your 
nearest Hewlett Packard Sales/Service Office (listed at rear of 
instrument manual). 

We would like to evaluate every defective CRT. This engi- 
neering evaluation helps us to provide a better product for 
you. Please fill out the CRT Failure Report on the reverse 
side of this sheet and return it with the defective CRT to: 

Hewlett-Packard Company 

1900 Garden of the Gods Road 

Colorado Springs, Colorado 80907 

Attention: CRT QA 

To avoid damage to the tube while in shipment, please follow 
the shipping instructions below; warranty credit is not allowed 
on broken tubes. 

SHIPPING INSTRUCTIONS 

It is preferable that the defective CRT be returned in the 
replacement CRT carton. If the carton or packaging material 
is not available, pack the CRT according to the instructions 
below: 

1. Carefully wrap the tube in 1/4 inch thick cotton 
batting or other soft padding material. 

2. Wrap the above in heavy kraft paper. 

3. Pack wrapped tube in a rigid container which is 
at least 4 inches larger than the tube in each 
dimension. 

4. Surround the tube with at least 4 inches of packed 
excelsior or similiar shock absorbing material; be 
sure the packing is tight all around the tube. 

Thank you, 

CRT Department 



H5WIETT-PACKAROCOMPANT 1900 GARDEN OP THE GODS ROAD. COLORADO SPRINGS, COIORAOO, U, S. A 





HEWLETT iblfj PACKARD 



CATHODE-RAY TUBE FAILURE REPORT 



DATE 



FROM: 



NAME. 



COMPANY- 



ADDRESS 



HP instrument MODEL NO. 



HP instrument SERIAL NO. 



CRT SERIAL NO. 



Please describe the failure and, if possible, show the trouble on the appropriate CRT 
face below. 
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POW CAN60IAN AWLAS NQI 
UATtH 

Uelact Hr«1»ll-Paekai0 (CM' 
Mij LN. m Pebitte CDlu. 



CENTRAL AND SOUTH AMERICA 



AROENTINA 

neMitl P«AU<i/ Arer<i*<i«4 

t4C*l 

L4ra*l« )|71.) 

OtfMs om 

TN )) 64)6. )3 M27. )) OHl 
Te'«t 013 1969 
C»N« HIWPACA 4»C 
BOLIVIA 

TImWvL * H*ri 'Wihna- ItOA 
A* U4')«4l 9jn(i Crti/ ))43 
10 Pol 

III aOOH 63141.47411 
Tei«t M400I4 
C«»t« H0IH4O 
BRAOIl 

WoWM.PacUm Oa basil 
lie Hit 
Pw Pm COftNO 1)19 
OISOTU* PmUSP 
I«l 360 '71 II. 317 SIX 
laU* 309191/2 3 
C«ie HOrPACK 940 P4N0 
He<Net>Pa*k4r4 Oe Ofavk 
lie uu 

pracaOGA >«(><>an4 , 20 
9eoDOP«n* Af*^ M 
0« CiafNp 4b 4 m 'All bawl 
tel 39-4470 

CiOie H 8 WPOCH Perl* Afpt 



KesaiNi p«u<d 06 ba**/ 

I c c IM* 

■iMaa HNr./ 79 
70300 111 00 (OM*0 Cl 
TN 284 244) 

Takw MOO /9 HfWPAOi 
CMI* HtWPACa 6 i« 6> Uanw 



CCkMDOA 

H6NMN>*« 4* Ka4>« >n6*Ma*u 
C«irv Cuk'Uwl 1244 
Poll (WW4 Nl 1199 

BW« 

T«l »|)4K. 3)91*6 
CaoH 2WRVATH Oaalo 



WICANACNA 
eaM>l« T*>U e 
1 W 1 U 60 Pottai 6*4 
lOlKN Tn»* 

I** HQ 1 1 

l«i >*$i. H)3 

CiHe AOTttAM Hanaru 



CHILE 

■eoN CawagAi g C>a. kwa 
Cavxa 144/6 
TaattJM 
Tn 42)94 

C«t CHCOCRI 9Hliat* 

rOLOMBI* 

i«kk'KN*«Ur>M 

INhiI a laaceMf* t Un S A 

ewrria 7 IN' 4A99 

AMiiaOa ANN 4)07 

0OCH4. IOC 

TN 492404. 4999 46 

ClON AAAIS *6fNa 

TeiN aaaoOiHSTCO 

COSTA NICA 
k< AllftM C42N6N CwNWl 
A«ar*aac IMX 
Saa M« 

r«i 7)191) 

owe CHevK 6 m B«4 



Ok 4ALVAOOW 
^•NHaim AaMCWMI 
AowIM PMni 14*2 
C«4ir* CMHKOi C4AM6 
$4* S a ll M i r . LI 6HN0N C 0 
Paw* Cm4Nb 4««>4* Pin 
TN 39 AA 66 7) ST 92 
CMN CUCAS 
CUATtAAALA 

«so 

oX'Ma 14 Mwah )4|. 

44m 9 

Tel 4)632 4a7)4 
1*Wl 4193 THTSOCU 

Mexico 

HeaNtf AatkaN HanaM. 

90 H CV 

iNm Au m IN 21 II p>w 
CN 6«i TPic 
WCIK* l> Of 
2N 9042)2 
ft*t* 012-74.902 



PANAA4A 

(Ns 



M. Sa 



PO Om 0929 
Am MBWN in ))90 

■N4 A:na 

Tei 7Bil) 

INN MUlOX CnwMa. 
im»: fyot 

CMI> tkCCIftON Cit* 

PAMGUAT 
4 j lAHa*M696« 

QiTiina Na«*la> * t>»woa 
SHMas 

(b»VW*l OAWaWk f CN M4 6* 

LoNwnmr* 

TaiaWnisiaa 

PO MM 

CNN. 403 CMica VKiena 



Caawj'u «N«lia aa»a » a tA 
Am tn*nw CwhI 312 
LOaImOh 
cavu 1039 

uan 

Tm 97 vm 
CMw (kWO tiu 

pucwro wico 

M Ian Puvlfa**'^ iw 

PO M 9I9Z 

MC« 9« ICNi 194 

P6* ) PIA « Tieria 

taaNMQOWK 

IN /B0» 2293)47. 722-3)12 

CaMe LOraoWCL 94A MM 

Kku »aT*Cn HM 3M 



I2WUBIMT 
Pj»ia TitraMa 8 « 

CNWHiat 4 iM«ilnai 

OrfABo IIOliO 7177 
Xikna 44 CNrn a/p 
M»MHM*a 
Ttl 40-3107 

CaNP. hfiiUM MenNvBK 

vcNexkieLA 

H»iHeii Packard da 'rmiupu 

CO 

Apadaw 90431 

CNIicia Sap* 

laiiata Tiaointial 

las Amed Mte 

earoMi )07 

T«i K-oo-n 

Taw* 71144 MCwPACa 

CHH UCWP6CX CNMIt 

fCR ANCAS NOV U3TWO. 

CONTACT; 

W«Nn-PKLNd 

inwt'ANari/At 

)?» an 
PAN 6114, CjkilNni 44)04 
l«l '416- 4V) lUi 
TWX 416 )73 1347 
Cow* HIWPOCK P|l» Arid 
l«ir> 0390300. 0)4-4443 



C i)27) 




EUROPE 

AU&TRU 

He>««eil P«< r< 0 

(7 t 

»0 lai ’ 

• I70» MMI 

<*i 07?? 79 »»0e 10 0*« 

c«»i« ntwr*« 

Ul** 7W7IW-0>k« 

•CLQtUM 

He«<eM 

OfPtWO M C«i V»r| ) 
'Cienitr«i|iMt> 

• ) i?o 

t«l |07' r? 7? JQ 

Co»i» NkoacN d'ornu 
Triei 2)4Mo«iOKoW0 

MUMARd 

H««ierr PicUro * S 

&0tl«p| )• 

OK-MO »PUr«i 
•n roll «i U 40 
c*l4 HfWMCK J$ 
r«i»i lu 40 7» at 
P«ek8r<l 0‘S 

Tor«4l * 

pa mV3 snaain 

I4i K 7144 
T*l#i I46 4AW0< 

Ca0l4 MCWPACK AS 
riNUOMO 

^OilrO 0? 
■uRTordi 76 
*10 ••• 1^147 
Sf M)?0 H*UiU» I? 

tri AOt 1 )23Q 

Cafelt HtHPlCPOT HflUOd 
laiic 12 nxa mi 

niANCE 

HeWtCI PKk«0 f'»V4 
44 VMr'H4l«' 
B«lt« PolUiC H« 6 
F 41001 OftiT 
141 III 407 78 ?S 
CaWt Hivr»ac7i0<w 
t«N< 40040 

Fr|fKr 

A4«ntt R«(iBnM 
4 Od*< «•( F'rkitt 
r«43?| lT4« C4«t I 
III rilMMMS 
Ct0i4 ncWPACb l(on 
f»)»t 91817 



H«fil4tl PR04I4 tlOfUt 

il4l««4IIIIM4 

4«4*h«« Cr4fP»«* M*r 
' )l>7t EotOMFt 
til 61 86 81 86 
>4141 4I«87 
K4«lfM PKUrl FriKi 

8*<^ P4U4f4 No II 
t moo koTM* 

t«rc> 41774 
iafa>r«t *8C4JM 7t4fK* 
4|4»cr Pe«>s-*<4 
83 4>«n« M to«M94*r 
f 360CQ Itoact 
t4i in 14 J7 /I 
t«l4> 7441? I 
MP«I4M PKIO'O 
OFiiaaiji* 

74 4|i«4 04 U SoWrtU* 
t(3QOO EtrMMRI 

141 18' M 73 70 7t 
04141 

CaOia ■FWOOTA StOlK 



«ERMAf( FEKRAt 
■cpurlto 
H»»l»itPdU'4 &nOW 
V4rr/>Hin7it74l4 F<»08FiM' 
8«"<rtlt»i}f II 7 
Pe*i44tl> 06V 140 
n «Aon 4'akiwf u 
74i '0811 1 80 04 1 
C4V4 H(«P*C8S8Fil*V«it 
Ttrn 41 97 44 
He>l4ll PK4W0 
V»r«rtl)8t»« •4»i>M(4 
■»»0lMMr0a'^^<a^w I lO 
0 7030 MIPWI*. 8Mtl4iW4r( 
'41 I07C31' M 77 17 
C48 H hCFAC •M'lair* 

T4IM 71 68 796 Mn 
■r»wii PacMfO 

V».ft.«»Att44 0a(«»t4«'t 

Voc»1««ij4< w«6 3l 
O'dOM iimiwn 
T4I <Q?in69«0 ai'M 
r4H> 86/88848 KM4 « 



»0«i4>r P«8«.« 

■ n < ^ <i»t> ’) 

D7MB HMMf I 
>H 040 74 1) 8) 

CM'4 ap«P*ciS4 H w mBwt 
IHF* 7| «>«» MM 4 
4X44>8 (04»» 
V»<7*iF8lb«« W»4^4«i 
UoirOMOfftF Sl>88»* ) 

0 3000 ■M■8«t^U8f4l8 
I4» >0811 8806 ?« 

>H«>t4lt fKMrO 6i«H 
V4*trif84ft«f« aptf«l84(f 
•tC>«8>v«8«>»t>4M4 4? 

0 8800 

l4l 0811 S7 10 6t 
T4'F1 673 IH 
MMfttPMUrd CtOBH 
Vt*|M4«>8rO IhPVMa 

S«4t«4 ?8 

rSiO r4>trf. 

0101) OOtMi 

t4l 088 601 30 81 I 
<4^4 97 49*» 

CMt« H(l*a«C<U 44«(4«* 
«'R41l I4rmi 
HrM4itPKU>6 
V4rtrirfe«fe4'4 04FHS 
W<lnitH«<l4‘ SVP186 133 )I4 
0 1000 • I? 

T«> »M 8117066 
If14i 18 34 OSmOMO 
64I88C8 

It fifIM 8l«44f 
CIllMtt 176 
ffl 3780 309 UK SOI 
C*V*4 MmAR ODvm 
F f*** ?| H87 •«»* r 

IKCUNQ 

H«»l«Tr Fa48*d Ltd 
?M lUIAR&M 

C0 nmi. sii 4 os. idcM 

T4I SiOOfO QI83. »38! 

CaM ntiiPit Stafpi 
r*»4i I4»4l] 

liw dr»ltM4 
SlMf«6 Rf« 8oM 

innoikA immt 

141 (i»lj 8?8>tg?i 
T«l«* 688060 



■TA8V 

>44S*M S» • 
V«4 A^iCB VMM* » ? 

I )0I)8 HbM 
14 7 8/13 lows 
C«tF HCUPPOtlT I4>lp» 
la'M 87848 

Mtaklt FwMM lt 4 «<*M 8 » A 
Ka/N Hjintdi M 
lOOI-UkOM Ev 
Itl >8 »17>M V 891M47 
oaiF >«44raetir ■•of 
iF'Ft 61814 

HF^Mlt N48*/« ItaFiMO &»• 
Vi^M P»«M* t 
< 38M0P4«»4> 

T41 lit 68 40 67 

f«*4a 88008 WlM«4 

"Odieit P4TU>6 MatMM S 8 4 

naC«M> 44 

I l»l4«TaM 

I4l II 63 17 64 

Tfift VM6 418 >*l>4> 

MIVFIORMBC 

HtWtl PKUrO RHMl«l 
8* R« 

a/FMO* CM-Vf*! I 

■6«4F«»»i8t»— • 

0 MIO iMOMh 

l4< *03 a?i 77 77 40 

C0i*4 FdiOOCd •74tl4*» 

Ifi«4 Tt 4*4 



netkohanm 

aM4l'F*<k4«8 M«4l« RV 

1 19 

to lOi 9S» 

Mt 8M«4l«>0. 301) 
l4l 07047 7 7 77. 44 76 M 
««0aF PaloMM «OT«ir>8^ 
>«•«• l8?l8Md4s* 

NOttWAf 

P«k«d M>«e 4 8 
lFt>*^ 1 3 
6»t 189 
M 1344 Mli^ 

Tf (07)83 83 M 
T«a4« 16871 M<ms ■ 



PORTUCAL 

l«V«l>a l4«»*a dF 

FMMVdMs tiRRML So< > 
tw MMf8 64 I8PW8 IM 
8 0 N« 7Ml 
P KMM 1 
>*• *l»68649 7? 

Caow lUECIItairtM 

Iri4t I5« 

SMIN 

MTd’Pll P8CM>6 CtMMia 8 « 
IMF/ no ■ 

CMMrM 18 
1*1 44K0R 
ftm 73636 M4 
HnrtFRPaM fiji^i SA 
H*i>W6ioe 73 7) 

Cl««>808 |7 
1 f< 8 708 8? 48 
taaM S ?603 » 

SWEDEN 

M*l4n P44UF6 40 

en<|Mb* 8 c«p 1 i 

fjck 

6 363 20 llOMaTf 
l«l oo M 17 80 

C48N MCAMMMCm 
6be^M 
4FW4 10771 

MMWt<Pvk«d WrifF AB 
H»«aafrL|aiM9C 
S68) 41 IIO*«al 

l«i >«>l ?F 80 88 01 

T«aF< 4.4 0>*aM 

siwmiluuip 

•Wann F4IM6 SlMrw ^ 
?9<M««f>at^ TO 
00 Om 64 

CM-nu u»im*4 tana 
141 fW'W 18 ?1 74 
CtUt Mvaea 
rp»( 6848) Mat <» 

•■•-••It P4(8*M 4c 

6 ea»itaUn.>P>ci4f 
CNI7I4 V4Wr-6«00*a 
141 '077.81 4960 
Cat* •C8R9hCi>84 6«e(M 
T4»r I? U3«RMa 



lURKCt 

la^cMxa (tc<<*FF*i4( Ota<«*« 
&M<«> Sik. Re 18 3 
liaiMU Mf8E*« 

PO lot 437 I«f0(^4 

nHUMM 

Ff* «9 40 40 

C«« TCICHillO*! Ittaata* 

UNinp KiFoaOoM 
■a*«fM Pa(»a'4 ltd 
274 oan 80M 
CBIlafk Sll 4DS. Svclit 
Tr< 8«e«|'' 10981 ' 88381 
caw pciiFPiE si»M6 
Tel*< 6IW13 
HFiM*n PaeUrd cid 
FM CfaFient 
St|«>o.d R4n ««4d 
CO iaa«w. caw>M*« 
iFi •ai*«7t«o7i 
ItPet 660066 

HF«wlf#arvwd I M*« >ati<tarP4 

aoorrti bf va 1 otiootai 
ooip 

70. f m adi * PMsai 
LMdM. 6634IU 
«*8*U4'f« >b $90667 

90CIA6IST 60UF4T8MC8 
PtEAtC CONVACVt 
M nWltPKkjrd CctAkW 
KOnOnHui S7/3 
M9 OM F 

Pk .077?! 3) a a fo w 
Cjm IVIIP4CR rwood 
T4WI /8V* iw*oa a 

ALL OTNEII EUROPEAN 
COUNTtICS CONTACT! 
)^MFrT>P«Mlt 8 k 
Om da Om 6* La* 7 
PO Oo> K 

CH DI7 H4pfl0 7«mi> 

8Mtml4A0 
-077* 4| M 00 
C^F HrwP»Fj>84 FdftPFa 
I4bl* 7 76 6$ 



AFRICA, ASIA, AUSTRALIA 



ANOOL4 

l4l4tV4 EiMr«ia IMIPCJ 
OF (CV*»3*lF0iei (IKlilCH 
SMI 

Riaa *• OarMu. 0»4*>4M« 

47 I .01 
PO 601 6417 

uaou 

Ca6i« tcdciap I««i6a 

AUSTRALIA 
HFtatfli P»ia*<a 4mlrai«a 
PIT LI4 

)).H W4ir Sli4(l 
$Ha Hit. 314$ 

VKIOrU 

lei 201391 :6 r>*FS 
CaiF MEIMPAPD NFiboiWO* 

lain )I0)4 

w«i«n Packard 40tirii>a 
PIT lid 

31 6nd|4 Stroci 
PTAN'ki 

He*i ta»«* W4i«< 707) 

T*i 446 $S<6 
l4l4l 9IS6I 
cait -IWP840 stomt 
■ 4*1411 Pickl'd 44tl<|ii4 
ri» LfO 

9> Co«r<k«*i 0«a4 
Pf»V 4«I S007 
S«ul$ OiKiraii) 

*41 44 list 

Cai« HCWFiAp 4dei4>4« 
N4wl4tl P4CL8«d AuVrHia 
P|j lifl 

Caa«piw<<a diaiidrat' 

I9$ id4l4id4 T4ri|C4 
PltOI. WO MOO 
141 ?>6O0 
Ci»i« Hcwrtpo 

-t*l4ri F4CI4'6 8virr4'>4 
PI? ua 

lO WiellFr Sl<4«l 
PO Goi I6l 
BtCttdA AST 78V7 
r«r 48 6104 

Call HfHPAPCl ClfiBN'J Ut 
He«<Utr PaeMrO **i«t>air9 
Pii LIO 

9fid kieo* 49 C'PdoiT lamce 
IriilaN. OWfPVloO <000 

r<l 24 1844 

eCYtON 

Uril4d Cl4«l«i4llk US 
PV ON 611 
40 Park Si 
CiloaM 7 
I4l 7669$ 

CMi* noiPOini CoiO"*« 

CVRRUS 

KTOrofitcs 

14 C'480li0t A iFitOpovVs POM 
PO »•< 1197 
C7 HittllO 
III 4&6)l/;6 

Ca»if Hrpfionrcs pprock'S 



ETkllOPIA 

Africao S*l4t0«n4r 6 AlFOCf 
Pr<«ol4 IN , 04 
p 0 •«( 7lt 
$|/49 rBrwire«Pwn Sr 
Mdit AMU 
III 19781 

Cai4 A66C0 MdiMMOa 
HQN6 RQNQ 

Scriin>drA6« L(d 

4 0 Ma 999 
C84A4N|M ClFII'l 
3618 riNi 

CeneautlM Road CfaufI 
IM« >F*t 
r»l 740368 3V73S 
ta<4i HU76$ 

V49I4 SCHWIP'CQ Hsoa "4«t 

INDIA 

0104 S(4> 1(8 

■«sl»» 8>ai(6ixtt 

liwsM* tail ftd 

NMt 6C»0» 

t«l ?9 M 71 
I««(a 89Sl 
Caor* OLUIfAOSI 
Bi«F Sta< 118 
l48h 

414 7 vi< Sa«4tUr Kart 

PiaooMeK 

MMlx 400 P?S 

lfl*( 6913 
C«W4 /flOSI6il7( 

BIM Sljr t« 

6«M ON HMM 
Fr4PI«Mt«l 
8M»a 408 e>s 
t4l 41 93 01 
14141 371) 

(4pi« aweiFM 
AIN 1I4F lid 
14 40 Crvil l«r*Fl 

T«r?i8 e 

citw eiucsTUF 

iia liar IN 

I Npr4 6r<44l 
PO daa 1*80 
OiMttA 900 801 
T4I ?3 0l)t 
'4NI 111 
caiF 8iui8i44 
*lii4 Siar iM 
tliw SUr a«SF 
W »iPt »Md 
IPidll Rlpr 

■4a aa I (0 894 
l«i $7 37 94 
IMFl 7481 
C»l4 eUKSIlA 
Aim Stir 1 14 
6i«4 iro Mow 

II l|4 N4|4<«tri XoM 
■MoaWca kOO 071 

Ir* kS8At 
Ul4t 4» 

ClOir AUJUfAP 



Al«4 Sl«. IN 

1 1 117 I 
8dr«^04t< MN 
SFdMwOM 080 Ml 
T«l 7 63 91.7 7)93 
CilW IIUtkAOlT 
ina* 419 

6184 Sl«. LN 

2 > 74 8««Fnd ttrn OcacP 
ia*M AMOOl 

IH 73114 
l4Wl 399 
CN(4 MutSIM 
Na Sipr L*« 

Hanrai 44a»aw<sa 
?b4 fuw ni«t^M 
MwsAldOV til 063 
Ifl 31 94 
ca« alwcsiar 
t«l«« 240 
•NOONCSk* 

la Oo<a T.M*a8C»r av 
0>i*fi NfroaiA » 

Aaadtai 

IFI «»I8 81880 

cai* adaw 

IflM 66 601 
HUM 

kMh Core rptFrAalwaai lid 
*itmt SoFAia 1 30 
PO 64F i?l? 
lO 7«4wra 

Til 6) 10 KM 
Cai4 NUITICORP IfWu 
I4r« ?t1) MCI l« 

ISMEL 

Ei4(rrl«<(i 4 Ea^MMOE 
0» oF WeniHa i«>Ml iM 
17 SF>»*r 

THMl 

I4l 96941 r) iBWt 
Cai4 •ASItl If( an 
t4i«« 82189 
1APAI9 

vaMtana p«lm iw 

Okwtfl B«lb«e 
1 61 1 Ttffli 
SMWie Id, (ia|8 
F(i 9>870mi/82 
rowa 782 7074THP 
CMI4 'OIPIdiBVCC TOR 73 9?; 
TeOlMBA IH'Mill PMlwrd Lid 
••sdr 'Mracr ICt 
?26 >ltl««a 
0a>4A» S*» 

0«Ma 

iH (0/96 73 1441 
reRl 1137 Ml THP OSAM 
*4lltfw>Nr4i4ITPlCUrd IN 
lUAant BtiilduiC 

M 74 MwiMM/rrrw sW 
auadw'a ta. nauf* 0><* 

Ter 017' 191 1171 
Ta*»ea^ »■?-»««» PackWd i»« 
NitIO 6*81 
) 4 1 SA>N44r« bll 
>«a»a«W 

r«iw64ni* ??3 

IH <US4»-3844 
riNa 3A? 1794 TPf TO* 



T«6*tJw*H4«wn P«lwd IW 

cue iidt 
M3 I 
?CAW 
iTMII.blO 
Mb. 110 
TH e»7*71*7470 
KCMTA 

■4074 AiNnes 
P8 AM 18811 
ttvVM. Rfv* 

IH 177n 
UVf PR010R 
KOREA 

AnKkiaa Ifapmi Cwn4*f 

1 PO 0»i 1101 

Rat dnN ANt . IH Ibai 

107 S»)8N w 

CMaftR*. 844B* 

l«i « i.M> 98 8074 r 

r^F aailRACO S#m 

lcbanon 

Contbtlra t klecrbis 
PO «09 9731 
*L 841161 
Tft am II 

CMb UtCnORuClttf ta'rel 
MALAT9IA 
•FfCOMS IM 

: L«f«N 336A 
SNR8A I) 

PFldT^t 1P94> 84**VW 
Ca6i4 WCCQW8 aMW laM** 
UOAAM«K^C 
4 a &M4>M U* 

167 A* 0 LmA 
PO Oa 307 

IdMUCB Wpflk 

(•r ?a«9l. 39114 
IfWt a ?0T MtM im 

:aA<« Man 

W C W ZEALAND 
■psrtiFPKkM .K)* LM 
94 66 Odoa Slifrl 
PO aoi 9*4* 

Ce^NMt p*«(4 
vorMba 
In M119 
FPn 3898 

Ce»w -laPKa •f"^*** 
■PoWII PMkArd ^ait IN 
P*4*<M«4 Pr»*t>a*mr eF«lr« 
769 PUMUta 

A«a Slot? 
paBNNf* 

IFI 189 »Si 

CaatF (^vlPACa AmbifM 
MHaCairA 

Fbf 2«ccinm» «nV«MPU 
r>«as6M 'Itllr 
144 A(CZ4 llblOf Rd KaUM 
PO Om $681 

Idtaa 

Cjom iHdmi i«t*s 



IN CbcRwt i*n*«neai* 
RtMlN (TEItl 
161k *i4»( c«ro4 apetp 
■ HO $40? 
ttrn 
Ipl 77S1 

C4NC IH|lE>i IN6«P 
RAMISTAdl 

HOSN0 6 Cnn—T. Ud 
ocwM CAkweart 
AMNlM KiriiF A*a« 

InnM 3 

T«l 1l)0^7, Sim) 

C4»iF cooPtaAioa Mracw 

lOaUtM 6 C0d«aair. l« 

*80. SkirMP lOdP 
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